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Metropolitan Water and Sewerage Board. 



To the Honorable the Senate and House of Representatives of the CommonweaUh of 

Massachusetts in General Court assembled. 

The Metropolitan Water and Sewerage Board, established under 
the provisions of chapter 168 of the Acts of the year 1901, has 
already presented to your Honorable Body an abstract of the ac- 
count of its receipts, expenditures, disbursements, assets and Ua- 
bilities for the fiscal year ending on November 30, 1916, and now, 
in accordance with the provisions of chapter 235 of the Acts of the 
year 1906, presents a detailed statement of its doings for the calendar 
year ending on December 31, 1916, being its 

4 

SIXTEENTH ANNUAL REPORT. 
I. ORGANIZATION AND ADMINISTRATION. 

Board, Officers and EmIployees. 

The term of office of Edward A. McLaughlin expired on March 
20, and he was reappointed for the term of three years next suc- 
ceeding. At the end of the year the Board consisted of Henry P. 
Walcott, chairman, Edward A. McLaughlin and Thomas E. Dwyer. 
William N. Davenport has continued as secretary. Alfred F. Bridg- 
man has been the purchasing agent and Miss Alice 6. Mason the 
bookkeeper. 

There are also employed in the administrative office a paymaster, 
an assistant in auditing, two general clerks, three stenographers and 
clerks, a telephone operator, and a janitor with two assistants, both 
of whom act as watchmen. 

Such general conveyancing work and investigation of real estate 
titles in the different counties as have been called for during the 
year have been performed by George D. Bigelow. 

The consulting engineers of the Board are Hiram F. Mills and 
Frederic P. Stearns, who are called upon for services when matters 
arise which require their consideration. 
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William E. Foss, who had been Acting Chief Engineer of Water 
Works since the death of Mr. Brackett, was appointed Chief En- 
gineer of Water Works in May, and John L. Howard was appointed 
Assistant to the Chief Engineer in November. The following have 
continued as superintendents of departments under the direction of 
the Chief Engineer: Elliot R. B. AUardice, Superintendent of the 
Wachusett Department; Charles E. Haberstroh, Superintendent of 
the Sudbury and Cochituate Works and of the portion of the Weston 
Aqueduct above the Weston Reservoir; Samuel E. Killam, Super- 
intendent in charge of the Weston Reservoir and the remaining 
portion of the Weston Aqueduct, and of all distributing reservoirs 
and pipe lines within the Metropolitan Water District; and Arthur 
E. O'Neil, Superintendent of the several Water Works pumping 
stations. 

The average engineering force employed on construction and main- 
tenance during the year has included, in addition to the Chief En- 
gineer, 4 department superintendents, 1 division engineer, 10 assist- 
ant engineers and 29 others in various engineering capacities, and 
as sanitary ' inspectors, clerks, stenographers and messengers, the 
total force numbering 45. 

A maintenance force in addition to those engaged in engineering 
capacities, as above mentioned, numbering upon the average during 
the year 258, has been required at the pumping stations, upon 
reservoirs, aqueducts, pipe lines and upon minor construction work. 
At the end of the year this force numbered 233. 

Frederick D. Smith, Chief Engineer of Sewerage Works, has had 
charge of both construction and maintenance of the works. He has 
been assisted by Henry T. Stiff, Division Engineer in charge of the 
oflSce and drafting, by 4 assistant engineers and by 21 others em- 
ployed in different engineering capacities, and by 2 stenographers 
and clerks. 

The maximum engineering force employed at any one time during 
the year on the construction and maintenance of the Sewerage 
Works was 31. 

The regular maintenance force required in addition for the oper- 
ation of the pumping stations, the care and inspection of the sewers, 
and for other parts of the Sewerage Works, exclusive df the engineers 
and day-labor forces, on the average has been 163. 
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The whole regular foree of the Sewerage Department at the end of 
the year numbered 191, of whom the Chief Engineer and 28 assist- 
ants and draftsmen were engaged in general upon the works, and 
of the remainder, 100 were employed upon the North System and 
63 upon the South System.^ 

The maximum number of men employed upon contracts and upon 
day-labor construction on the Sewerage Works during the year was 
for the week ending June 26, when the number amounted to 195. 

II. METROPOLITAN WATER DISTRICT. 

The Metropolitan Water District now comprises the cities of 
Boston, Chelsea, Everett, Maiden, Medford, Melrose, Newton, 
Quincy, Revere and Somerville, and the towns of Arlington, Bel- 
mont, Lexington, Milton, Nahant, Stone^am, Swampscott, Water- 
town and Winthrop, — in all 10 cities and 9 towns. The District 
has an area of 174.8 square miles, no additional municipalities 
having been admitted into the District during the year. Its popu- 
lation, according to the State Census taken for April 1, 1915, was 
1,201,300. The population of the District on July 1, 1916, the date 
upon which calculations for the Water Works are based, was esti- 
mated as 1,234,180. 

III. METROPOLITAN WATER WORKS — CONSTRUCTION. 

The total amount expended for the construction and acquisition 
of the Metropolitan Water Works since the passage of the Met- 
ropolitan Water Act in the year 1895 has been $42,923,591.63. 

The total amount expended during the calendar year on account 
of the construction and acquisition of works has been $105,420.99. 
The details of this expenditure are as follows: on account of the 
construction of a steel tank or reservoir on Bellevue Hill with con- 
necting pipe lines and the reinforcement of the southern high-service 
pipe lines in Milton, the sum of $17,679.05; for work on account of 
the power plant at Sudbury Dam and the construction of the Wachu- 
sett-Sudbury transmission line, $47,190.29; for laying 60-inch 
Weston Aqueduct Supply Mains, Section 5, $26,354.15; for reloca- 
tion of meters and connections, $3,458.18; for stock on hand, 
$2,755.65; and for other minor works, engineering and adminis- 
tration expenses, the sum of $7,983.67. 
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A steel tank for the southern extra high-service reservoir on Belle- 
vue Hill in West Roxbury, which is 100 feet in diameter and 44 
feet 3 inches in height and has a capacity of 2,500,000 gallons, has 
been completed during the year and is now in successful operation. 
The entire work was completed on July 11. The masonry tower 
which encloses the tank has been built under a contract with John 
Cashman & Sons Co. The tower is 114 feet 2 inches in outside 
diameter at the base and 108 feet 2 inches in inside diameter. It 
is 47^ feet in height from the concrete foundation to the top of the 
cornice. A parapet wall 4 feet in height above the cornice sur- 
roimds the roof. The tower is of Bay View gray Rockport granite 
backed with concrete, with the exception of that portion of the 
tower which is below the surface of the ground, which is of concrete. 

Work upon the 60-inch Weston Aqueduct supply main, con- 
necting with that portion laid in 1909 and 1910, extending through 
Commonwealth Avenue to the Charles River, a distance of about 
14,500 feet, has been completed. By the completion of this pipe 
line an addition of 19,000,000 gallons daily has been made to the 
capacity of the Weston Aqueduct. As the water so delivered is at 
present sufficient to supply Spot Pond without the pumping which 
has hitherto beisn necessary at the low-service station at Chestnut 
Hill, it will be seen that a very substantial saving has been effected 
by reason of this reduction in pumping and the direct delivery of 
the water to Spot Pond. 

The construction of the hydro-electric plant to use the water 
power available at the Sudbury Dam in Southborough has been 
completed and a portion of the electric energy to be produced was 
delivered to the Edison Electric Manufacturing Co. on September 
14. At the end of the year the full capacity of the station was 
reached. 

It is the intention of the Board to construct an electric trans- 
mission line from the station at the Sudbury Dam to the station at 
Wachusett Dam in order that the full production of these two sta- 
tions may be used in a manner most advantageous to this project. 
The transmission line has not yet been built but a part of the 
material for it has been assembled and it is proposed to proceed 
with the work during the coming season. Upon its completion of the 
scheme for the utilization of the power, which would otherwise 
have been wasted, by the fall of water at these two dams, the Met- 
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ropolitan District will have secured and will continue to receive for all 
time a very substantial income, which will not only do something 
to relieve the burden of debt resting upon the District but will also 
more than restore to the district in which a serious destruction of 
existing water powers was made an amount of power far in excess of 
anything which that district had ever enjoyed. 

By chapter 814 of the Acts of 1913 authority was given the Board 
to improve Beaver Dam Brook in the towns of Ashland, Framing- 
ham, Sherborn and Natick. The improvement was offered for con- 
tract on July 24 but the lowest bid was $20,000 in excess of the 
amount available for the work and the Board was accordingly 
unable to carry out the provisions of this legislation. 

rV. WATER WORKS — MAINTENANCE. 

The maintenance and operation of the Metropolitan Water Works 
during the past calendar year have required the expenditure of 
$445,784.99. 

(1) Storage Reservoirs. 

The water in the Wachusett Reservoir reached its highest ele- 
vation, 395.76, on June 11. 

The Sudbury Reservoir was maintained at a low level imtil March 
15 in order to facilitate the changes which were being made at the 
Sudbury Dam for the installation of the power plant, after which 
time the reservoir was allowed to fill. Framingham Reservoir No. 
3 and Lake Cochituate have been kept nearly full during the greater 
part of the year. 

It has not been necessary to draw water for the supply of the Met- 
ropolitan District from Framingham Reservoir No. 1, Framingham 
Reservoir No. 2, Farm Pond, Ashland, Hopkinton and Whitehall 
reservoirs and Lake Cochituate. 

In accordance with the recommendation made by the Board in 
its report to the Legislature of last year, an act, chapter 94 of the 
Acts of 1916, was passed restoring Dudley Pond, which had been 
hitherto a portion of the Cochituate Lake supply, to the town of 
Wayland. The transfer of the pond was accepted by the town on 
April 18. 
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(2) Aqueducts. 

The Wachusett Aqueduct was in service for the passage of water 
from the Wachusett Reservoir to the Sudbury Reservoir during the 
whole or portions of 321 days. The quantity of water flowing through 
the aqueduct was equal to an average of 102,317,486 gallons per 
day for the entire year. Of the total quantity of water admitted 
to the aqueduct 79.1 per cent, was use^ before its admission for the 
development of electric energy. 

For distribution to the cities and towns of the Metropolitan 
District water was drawn through the Sudbury Aqueduct to the 
Chestnut Hill Reservoir every day in the year, the daily average 
for the whole year being 50,360,000 gallons. 

The Weston Aqueduct was in use on 353 days, the quantity of 
water delivered through the aqueduct being equivalent to a daily 
average of 52,699,000 gallons. 

(3) Pumping Stations. 

The total amount of water pumped at all the pumping stations 
was 22,039,270,000 gallons, which is 5,667,030,000 gallons less than 
in the previous year. 

The following are the several pumping stations: — 



Number 

of 
Engines. 



Contract 

Capacity pet 

Day 

(Gallons). 



Lift (Feet). 



Chestnut Hill high-service station. 
Chestnut Hill low-service station, 
Chestnut Hill low-service station, 
Spot Pond station, 
Arlington station, 
Hyde Park station, 



4 

3 
1 
2 
2 
2 



66,000,000 

106,000,000 

40,000,000 

30.000,000 

3.000,000 

6,000,000 



138 
60 
130 
125 
290 
140 



The amount expended for the operation of the stations was 
$98,273.22, which is slightly more than for the year 1915. 

The total amount of coal purchased during the year was 7,675.53 
gross tons, of which 5,738.18 tons were bituminous and 1,937;35 
tons anthracite. All of the anthracite coal was buckwheat and 
screenings. The cost of bituminous coal delivered in the bins at 
the various stations varied from $4.18 to $5.55, and the cost of 
anthracite coal varied from $2.98 to $3.37 per ton. 
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(4) Pbotection of the Water Sui^ply. 

The Marlborough Brook filter-beds, on which is filtered the water 
received from brooks passing through the thickly settled portions 
of Marlborough, have been adequate for the filtration of all the 
water received. 

The Pegan Brook pumping station, at which is pumped upon the 
filter-beds the surface drainage of about one square mile in the 
thickly settled portion of Natick, was in successful operation 251 
days in the year. 

The filter-beds which receive for filtration the water flowing 
through the thickly settled portion of the town of Sterling, as well 
as the smaller filter-beds which receive the drainage from a few 
houses near Sterling Junction, the Worcester County Training 
School at West Boylston and from the swimming pool at South- 
borough, have been in successful operation and required only the 
usual attention during the year. 

Studies for the disposal of manufacturing wastes, as well as for 
the disposal of house drainage from the various towns within the 
drainage area of the Metropolitan Water System, have been in 
progress during the year. 

Some of the territory lying about the origin of Gates Brook near 
the boundary line between the town of West Boylston and the City 
of Worcester has been for some years a menace to the purity of the 
waters of the Wachusett Reservoir. Quite recently a number of 
small houses with insuflicient provision for the disposal of their 
waste matter have been erected in this district. It has seemed to 
the Board that the most effective remedy for the conditions thus 
existing would be obtained by the purchase of the margins of the 
brook and such regulation of its course as would make the direct 
introduction of sewage into it impossible. The necessary land has 
been secured and a considerable portion of the work for the regu- 
lation of the brook has been eflfected. This work will be completed 
during the coming season. 

Constant inspection of the watersheds has been maintained by the 
Sanitary Inspector and his assistants and members of the main- 
tenance force. 

Chemical examinations of the waters used were made by the 
State Department of Health, and in addition, microscopical and 
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bacterial examinations were made by the Board. These examina- 
tions enable the Board to take measures to remedy any difficulties 
which are found to exist. 

The quality of the water brought to the Metropolitan District 
continues to be satisfactory both in taste and in appearance. This 
condition results in a large measure from the fact that it is still 
possible to reject some of the sources which were in use before the 
extension of the water works to the South Branch of the Nashua 
River at Clinton. The water derived from the Wachusett water- 
shed has been of superior quality to that coming from the Sudbury 
and Cochituate sources. The first-named supply, so far as possible, 
has been that conveyed to the District; the others have been 
wasted to a greater or less extent as occasion has permitted. 

The time, however, is approaching when all the sources will be 
required for the supply of the District. When that day arrives it 
will be necessary, without doubt, to filter these inferior waters in 
order to bring them to the standard of excellence to which the 
District has become accustomed since the establishment of the Met- 
ropolitan water supply. 

The subject of adequate filtration has been carefully considered, 
and whenever the need of such treatment becomes urgent, the Board 
will be in a position at once to construct the necessary works. 

During the year the Board acquired the fee of 30.142 acres of 
land for the protection and improvement of the water supply. 

(5) Clinton Sewerage Works, 

The Board has maintained and operated since September 15, 1899, 
works for the disposal of the sewage of the town of Clinton on lands 
acquired for the purpose in the town of South Lancaster under the 
authority of chapter 557 of the Acts of the year 1898. By section 3 
of this chapter "The metropolitan water board shall maintain and 
operate the works constructed by it, unless otherwise agreed by said 
board and the town of Clinton, until the sewage of said town shall 
have outgrown the normal capacity of the south branch of the 
Nashua river to properly dispose thereof; and then said board shall 
transfer to said town all the works, lands, water rights, rights of 
way, easements and other property constructed and acquired under 
the provisions hereof, upon such terms as may be agreed upon by 
said board and said town, and thereafter said works, lands, water 
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rights, rights of way, easements and other property shall be owned, 
maintained and operated by the town of Clinton under the supervi- 
sion and control of the state board of health, and said town shall 
pay to the Commonwealth for the property so transferred such sum 
or sums, if any, as may be agreed by said town and said board to 
be just and proper." 

In the opinion of the Board the time is near at hand, if it has 
not already been reached, when this provision of the statute should 
become operative. Repeated examinations of the material now 
treated upon the South Lancaster filter-beds both as to quantity 
and quality would seem to show that the amount of sewage here 
treated could hot be turned into the South Bi'anch of the Nashua 
River without producing conditions of serious unportance to the 
inhabitants of the towns on the stream below this point. 

(6) Forestry. 

An area of four acres of the Wachusett Reservoir marginal lands 
was planted with 3,400 three-year-old pine seedlings from the North 
Dike nursery, and 9,100 three-year-old white pine seedlings and 1,800 
four-year-old white spruce seedlings were planted where previous 
plantings had failed in West Boylston and Sterling. 

Since the beginning of forestal work on Wachusett Reservoir 
marginal lands 1,424 acres have been planted. 

Undesirable trees and other growth of an inferior character have 
been cut where there was a growth of young white pines from five 
to eight years old. It has been the policy of the Board to remove, 
so far as a convenient use of the working force of the department is 
possible, undesirable trees and underbrush on various portions of 
the lands controlled by it. In the two nurseries maintained at 
Oakdale and the North Dike there are at present in good condition 
355,040 seedlings. 

About 39 acres of Sudbury marginal lands were cleared of trees 
and brush for planting and on these lands and along the aqueducts 
and reservoirs 49,500 four-year-old seedlings and 1,400 five to seven- 
year-old pines from the woods were set out. There are now in the 
Sudbury nursery 200,000 seedlings which will be ready for trans- 
planting next spring. 

The ravages of the gypsy and brown-tail moths and of the elm- 
leaf beetle and the pine tree weevil have continued during the year. 



10 METROPOLITAN WATER [Pub. Doc. 

requiring a large amount of work and considerable expense to pro- 
tect the trees on lands controlled by the Board. The egg clusters 
of the gypsy moth have been painted with creosote and nests of the 
brown-tail moths destroyed by burnings and extensive spraying has 
been required for the preservation of trees infested by moths and elm- 
leaf beetles. The pine tree blister has not yet been found on the 
Waehusett reservoir lands. 

(7) Wachttsett Power Plant. 

The hydro-electric power station at the Waehusett Dam was oper- 
ated on 297 days during the year. The daily output varied from the 
minimum amount which the Connecticut River Transmission Com- 
pany is required to take imder its contract, to the full capacity of 
the plant. The operation of the plant continues to be successful, the 
gross earnings for the year being $34,231.63; The cost of operating 
the plant has been $14,633.72, the net earnings $19,597.91, and the 
net earnings per thousand kilowatt hours generated, $3,032. 

(8) Sudbury Power Plant. 

A portion of the hydro-electric machinery at the Sudbury power 
station was put into regular service on September 14 and the en- 
tire plant has been in service since November 26. The entire output, 
with the exception of a small amount of energy used for lighting 
the station and operating the electrically driven accessories has been 
sold to the Edison Electric Illuminating Company of Boston under 
a contract dated December 21, 1914. Between September 14, when 
it was started, and the end of the year the station was operated on 
90 days, and since November 26 all of the water discharged from the 
Sudbury Reservoir has been used for the generation of electric 
energy. The gross earnings for the portion of the year during which 
the station was in operation were $6,663.21, the cost of operating 
the plant $3,602.53 and the net earnings $3,060.68. The net earnings 
per thousand kilowatt hours generated were $2,871. 

(9) Rainfall and Water Supply. 

The rainfall is still below the average, and somewhat less than in 
the preceding year. On the Waehusett watershed the rainfall was 
43.43 inches and on the Sudbury watershed 39.96 inches, while the 
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averages for the periods covered by the records have been^ respec- 
tively, 45.30 inches and 44.67 inches. 

The Wachusett watershed yielded a daily average of 1,215,000 
gallons of water per square mile, and the Sudbury watershed yielded 
a daily average of 904,000 gallons. The Wachusett watershed has • 
yielded a daily average of 1,073,000 gallons per square mile, for 
the 20 years during which measurements have been made, and the 
daily average per square mile from the Sudbury watershed diu*ing 
the 42 years for which records have been kept has been 986,000 
gallons. 

(10) Water Consumption. 

During the year the quantity of water supplied to the Metro- 
politan Water District amounted to a daily average of 106,337,800 
gallons, as measured by Metropolitan Water Works meters, which 
was equivalent to 89 gallons for each person in the District. This 
quantity was 4,396,300 gallons more than the average daily con- 
sumption of the preceding year. 

Acting under the authority conferred by several statutes and 
arrangements which have been made, water has been supplied to 
a limited extent outside of the Metropolitan Wkter District. There 
has been drawn from the open channel of the Wachusett Aqueduct 
for the use of the Westborough State Hospital a daily average 
quantity of 172,000 gallons. The town of Framingham has, under 
the provisions of the statute, drawn indirectly from Farm Pond a 
daily average quantity of 629,235 gallons and directly from the 
Sudbiuy Aqueduct 235,246 gallons. A portion of the town of Saugus 
has been supplied through the city of Revere with an average of 
19,200 gallons daily. The United States Government, for use on 
Peddock^s Island, has been supplied with a daily average of 69,100 
gallons. The sums charged for the water thus supplied have 
amounted to $6,082.01. 

V. WATER WORKS — FINANCIAL STATEMENT. 

The financial abstract of the receipts, disbursements, assets and 
liabilities of the Board for the State fiscal year, beginning with 
December 1, 1915, and ending with November 30, 1916, was, in 
accordance with the requirements of chapter 235 of the Acts of the 
year. 1906, presented to the General Court in January last, and a 
copy of this financial abstract is printed as Appendix No. 5. 
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As required by said chapter a detailed statement of its doings for 
the calendar year 1916, in relation to the Metropolitan Water Works, 
is herewith presented. 

« 

constbuction. 

(1) Water Loans — Recbipts and Patments. 

Total loans authorized to January 1, 1917, $42,798,000 00 

Receipts from the sales of property applicable to the construc- 
tion and acquisition of works: — 
For the period prior to January 1, 1916, . . $244,933 56 
For the year ending December 31, 1916, . . 7,546 23 

252,478 79 

Receipt from the town of Swampscott for admission to District 
(St. 1909, c. 320), . 90,000 00 

Total amount authorized to January 1, 1917, . . $43,140,478 79 

Amounts approved by Board for pajrments out of Water Loan 
Fund: — 
Payments prior to January 1, 1916, $42,818,170 64 

Approved for year ending December 31, 

1916, 105,420 99 

42,923,591 63 

Amoxmt authorized but not (expended January 1, 1917, . $216,887 16 

(2) Total Water Debt, December 31, 1916. 

Water Loan Otdatanding, Sinking Fund and Debt 

Bonds issued by the Treasurer of the Commonwealth: — 

Sinking fund bonds (3 and 3J per cent.), .... $41,398,000 00 
Serial bonds (3J and 4 per cent.), 1,204,000 00 



I 



• Total bond issue to December 31, 1916, .... $42,602,000 00 

Serial bonds paid prior to January 1, 1916, . . $42,000 00 

Serial bonds paid in 1916, 30,000 00 

72,000 00 

Total bond issue outstanding December 31, 1916, . . $42,530,000 00 

Gross Water Debt, $42,530,000 00 

Sinking fund December 31, 1916, 13,268,199 36 

Net Water Debt December 31, 1916, $29,261,800 64 

A decrease for the year of $740,954.11. 
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(3) M&TBOPOLITAN WaTEB LoaN AND SiNEINQ FUND, 

Decembeb 31, 1916. 



Thas. 



Authoriied 
Loans. 

• 


Bonds 

issued(Sinking 

Fund). 


Bonds 

issued (Serial 

Bonds). 


Sinking Fund. 


127,000,000 


86.000,000 


- 


8226.286 06 


- 


2,000,000 


- 


699.860 70 


- 


6,000,000 


- 


064.469 00 

• 


- 


4.000,000 


- 


1,416,874 20 


- 


8.000,000 


- 


1,849.882 97 


- 


1,000.000 


- 


1,578.619 73 


18,000,000 


10.000,000 


- 


1,662.426 95 


- 


8.500.000 


- 


2.256308 81 


- 


1,500,000 


- 


2.877,885 59 


- 


2,500,000 


- 


8.519.602 98 


» 


650,000 


- 


4.207.045 69 


500,000 


1,850,000 


- 


4.897.822 63 


- 


- 


• ^ 


5.6tt.575 69 


so&ooo 


- 


- 


6.419,288 28 


900,000 


896,000 


- 


7.236,262 81 


80,000 


500,000 


- 


8,089,902 91 


213,000 


- 


8200.000 


8,958.487 44 


800,000 


- 


190.000 


9329,856 80 


106,000 


- 


- 


10,767,701 68 


- 


- 


268,000 


11.588.458 45 


- 


- 


490.000 


12.491345 25 


*• 


- 


66.000 


18.268,199 86 


842.788.000 


841.898.000 


81.204.000 





1896, 
1896, 
1897, 
1898, 
1899, 
1900, 
1901, 
1902, 
1908, 
1904, 
1905, 
1906, 
1907, 
1906, 
1909. 
1010, 
1911, 
1912, 
1918, 
1914, 
1915, 
1916, 



(4) Water Assessment, 1916. 

The following water assessment was made by the Treasurer of the 
Commonwealth upon the various municipalities : — 

Sinking fund requirements, $261,423 18 

Serial bonds, $32,000 00 

Less premium, . 2,096 16 

29,903 84 

Interest, 1,461,219 41 

Maintenance: — 

Appropriated by Legislature, .... $480,850 00 
Less balance on hand, 53,803 84 

427,046 16 

Total water assessment for 1916, $2,179,592 59 
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In accordance with chapter 488, Acts of 1895, as amended in 1901, 
1904 and 1906, the proportion to be paid by each city and town is 
based one-third in proportion to their respective valuations and 
the remaining two-thirds in proportion to their respective water 
consumption for the preceding year, except that but one-fifth of 
the total valuation and no consumption has been taken for the 
city of Newton, as it has not been supplied with water from the 
Metropolitan Works. 

The division of the assessment for 1916 was as follows: — 



Cities and Towns. 


Assessment. 


Cxms AND Towns. 


Assessment. 


Arlinston, 

Belmont, 

Boston 

Chelsea, 

Evwett, ...... 

Lexington 

Maiden, 

Medford. 

Melrose, 


118.118 96 
10,143 81 
1.660,432 79 
62.114 06 
48,779 28 
8,698 76 
47.323 31 
28.997 29 
18.936 29 
16,874 40 


Nahant 

Newton. 

Quincy, 

Revere, 

SomerviUe, 

Stoneham, 

Swampsoott, 

Watertown, 

Winthrop, 


6.324 75 

6.183 51 

51,468 91 

29,548 74 

110.468 29 

7,506 52 

11,937 62 

21,708 75 

16,026 55 


Milton 


62,179,592 59 



(5) Supplying Water to CniES and Towns ouTsroE of 
District and to Water Companies. 

Sums having been received during the year 1916 under the provi- 
sions of the Metropolitan Water Act, for water furnished, as fol- 
lows: — 

Town of Framingham, $1,816 01 

City of Revere (on account of water furnished to a portion of the 

town of Saugus for 1915), 300 00 

United States Government (for Peddock's Island), .... 1,268 97 

Westborough State Hospital, 2,320 65 

$5,705 63 



The sums so received prior to March 23, 1907, were annually dis- 
tributed among the cities and towns of the District; but since that 
date, in accordance with the provisions of chapter 238 of the Acts 
of 1907, the sums so received have been paid into the sinking fund. 
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(6) Expenditures for the Different Works. 

The following is a summary of the expenditures made in the vari- 
ous operations for the different works: — 



CONBTBUCTION AND AOQUISITZON OF WORKB. 



For the Year ending 
December 31, 1916. 



Administilition applicable to all parts of the construction and acquisition of 

the works, 

Wachnaett Department, real estate, 

Wachusett Aqueduct, real estate, 

Power Plant at Sudbury Dam 

Wachuaett-Sudbury Power Transmission Line, 

Beaver Dam Brook improvement, 

Distribution system: — 
Northern high service: — 

Pipe lines and oonneotions, 

Northern extra high service: — 

Pipe lines and connections, 

Southern high service: — 

Section 43 (24-iDch main in Dorchester through Milton to Quincy), 
Southern extra high service: — 

Pipe lines and connections, . 

Section 44 (12-inch connection in West Roxbury), 

B^evue Reservoir on Bellevue Hill in Boston, 

Weston Aqueduct supply mains, 

Meters and connections, 

Real estate, . , 

Stock — pipes, valves, castings, etc., purchased and sent first to storage yards, 
and later transferred, as needed, to the various parts of the work: — 

Amount received, 

Transferred from storage yards to the various sections of the work and in- 
cluded in costs of special works 



Amount chaxgpd from beginning of work to January 1, 1016, . 

Total for construction and acquisition of works to January 1, 1917, 





$5,560 04 




660 




300 00 




46,175 84 




1,014 45 




1,214 27 


1200 00 




202 86 





1,153 19 



15 00 




136 59 




16,374 27 




26,354 15 




3.458 18 




600 00 






48,394 24 




14,133 70 




1,378 05 






- 2 7JU( A^ 




~ J»fiOO Ov 




$105,420 99 




42.818,170 64 


i 


142,923,591 63 
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MAnrraNANCB AND Opbration. 



For the Y«ar endlnc 
• 31. W16. 



Adminifltntion, 
General supervUnon, . 
'Tum and other espenaee» 
Waehuaett Department: — 
Superintendenoe» . 



Fbiesiiyt ............. 

Protection of supply, 

BuSldincB and crounds, 

Waohiuett Dam, 

Waehuiett Aqueduct, 

Clinton sewerage system: — 

Pumpins station, 

Sewers, screens and filter-beds, 

Sanitary inspection, 

Swamp drainaBSf ••>......•>. 

Power plant, 

Payments under Industrial Accident Law and special benefit appropriations, 



Sudbury Department: — 

Superintendence, Framingham office, 

Ashland Reservoir, 

Hopkinton Reservoir, 

Whitehall Reservoir, 

Ffttmingham Rese rv oirs Nos. 1, 2 and 3, 

Sudbury Reservoir, 

Lake Cbchituate, 

Marlborough Brook filters, 

Psgan filters, . . . 

Sudbury and Goohituate watersheds, 

Sanitary inspection, 

Coehituate Aqueduct, 

Sudbury Aqueduct, 

Weston Aqueduct, 

Forestry, 

Payments under Industrial Accident Law and special benefit appropriations. 
Power plant, 

Distribution Department: — 

Superintendence, 

Pumping service: — 

Superintendence, 

Payments under Industrial Accident Law and special benefit appropriations, 

Arlington pumping station, pumping service, 

Chestnut Hill lownaervice pumping station, pumping service. 
Chestnut HiU high-service pumping station, pumping service. 

Spot Pond pumping station, pumping service, 

Hyde Park pumping station, pumping service, 

Bear Hill Reservoir, 

Chestnut Hill Reservoir and grounds, 

Amounta earned forward, 



$8,345 46 
7.146 97 
9.96123 
9,903 80 
3,207 34 
6,000 34 
7,290 21 

1,473 88 
6,625 06 
824 32 
3,296 29 
6,635 16 
69 86 



$104KX)77 
1,710 25 
2.478 71 
808 26 
6,918 78 
17,405 43 
5,276 34 
3,116 63 
3,961 64 
1.097 42 
3,250 85 
2,609 60 
5,404 46 
6,189 69 
6.229 77 
1,304 49 
2,821 39 



$5.899 20 

2,624 49 

536 00 

10,371 88 

52.085 15 

11,337 69 

14,288 72 

7,029 29 

152 50 

15.636 05 



$13,358 39 
34.122 83 
42,647 55 



67,791 34 



79,384 38 



$119,960 97 $237,304 49 
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Maintbnakcb and Opbbation. 



For the Year endinx 
Deoember 31, 1916. 



Amounts brought forward^ 



Distributioii Department — Con. 

Fells Reservoir, 

Forbes Hill Reservoir, 

Mjnstio Lake, conduit and pumping station, 

MjTBtic Reservoir, 

Arlington standpipe 

Waban Hill Reservoir, 

Weston Reservoir, 

Spot Pond 

Buildings at Spot Pond 

Pipe lines: — 
. Jjow service, ............ 

Northern high service, 

Northern extra high service, 

Southern high service, 

Southern extra high service 

Supply pipe lines, 

Buildings at Chestnut Hill Reservoir, 

Chestnut Hill pipe yard, . . • 

Glenwood pipe yard and buildings 

Stables, 

Venturi meters, 

Measurement of water, 

Arlington pumping station, buildingfi and grounds, 

lELyde Park pumping station, buildings and grounds, 

Fisher Hill Reservoir, 

BeUevue Reservoir, 

Payments under Industrial Accident Law and special benefit appropriations. 



Total for maintaining and operating works. 



$119,900 97 $237,304 49 



818 61 

1,317 25 

3.496 48 

1.037 25 

27 81 

244 02 

4,080 41 

10,925 33 

203 87 



23,796 52 
5,826 98 

264 21 
6.483 34 

369 29 
2,444 91 
6,195 27 
1,521 63 
2,690 58 
10.432 09 

919 67 
1,631 79 

358 53 

320 18 
2,245 88 

286 20 

68143 



208,480 50 



$445,784 99 



(7) Detailed Financial Statement xtnder Metropolitan 

Water Act. 

The Board herewith presents, in accordd,nce with the requirements 
of the Metropolitan Water Act, a detailed statement of the expendi- 
tures and disbursements, receipts, assets and liabilities for the year 
1916. 

(a) EocpendUures and Disbursements. 

The total amount of the expenditures and disbursements on ac- 
count of construction and acquisition of works for the year beginnmg 
January 1, 1916, and ending December 31, 1916, was $105,420.99, 
and the total amount from the time of the organization of the Met- 
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ropolitan Water Board, July 19, 1895, to December 31, 1916, has 
been $42,923,591.63. 

For maintenance and operation the expenditures for the year 
were $445,784.99. 

The salaries of the commissioners, and the other expenses of 
administration, have been apportioned to the construction of the 
works and to the maintenance and operation of the same, and 
appear under each of those headings. 

The following is a division of the expenditures according to their 
general character: — 



GXNBBAL ChABAOTSB OF ExraNDITUBXS. 



For the Year endiiic 
December 81, 1916. 



COMWBUCnON OF WOBXB AXD AOQXTIBITION BT PUBCSAgB OB TaKIKO. 

Aitninistralion. 

CommiBsioners 

Secretary, 

Clerks and stenographers, 

Traveling 

Stationery and printing ' 

Postage, express and telegrams, 

Telephone, lighting, heating, water and care of building, 

Rent and tases, main office, 



Engineering. 

Chief engineer, 

Principal assistant engineers, 

Engineering assistants, 

Inspectors, 

Railroad and street car travel, 

Wagon hire 

Stationery and printing 

Postage, express and tdegrams, 

Engineering and drafting supplies, 

Engineering and drafting instruments and tools, • 

Books, maps and photographic supplies, . . . . 

Telephone, lighting, heating, water and care of buildings: — 

Main office 

Sub-offices, 

Rent and taxes, main office, 

Unclassified supplies 

lifiscellaneous expenses, 



ConetnicHonm 



Preliminary work: 
Advertising, . 



Amount carried fonoard. 



$2,438 34 

750 00 

1,780 28 

15 00 

157 50 

35 86 

241 55 

146 92 



$17 31 

2,041 29 

8,264 90 

1,266 99 

215 77 

244 00 

168 05 

65 

46 06 

12 80 

13 45 

724 64 

17 80 

440 78 

60 

119 27 



$76 64 



85,560 04 



8,593 86 



76 64 



$14,280 54 
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GSNBIUI. CbABAOTBB of EZPKNDITVIUDS. 



For the Year ending 
Deoember 81, 1916. 



Amount brcvght forwardt 



ConBtruetion — Con. 
Contracts, Distribution System: — 

Camoia A IRHUiainB, laying water pijie on Section 33 northern high-aervioe 
pipe lines, Contraet 308 

John Gashman 4c Sons Co., for building masonry tower on Bellevue Hill in 
Boston, Contract 808, 

Andrew M. Cusadk, for hying water pipes on portion of Section 5 of the 
Weston Aqueduct Supply liainn in Newton, Contract 869, . 

Charles A. Kelley, for laying water pipes on portion of Section 5 of the 
Weston Aqueduct Supidy Mains in Newton, Contract 870, . 

Builders Iron Foundry, for furnishing Yenturi mueters and registers, Con- 
tract376 

Ludlow Yalve Mfg. Co., for furnishing eheck iralves. Contract 378, . 

Standard Cast Iron Pipe & Foundry Co., for furnishing special castings, 

Contract 374 

Contracts, Power Plant at Sudbury Dam: — 

Lombard Governor Co., for furnishing 3 water wheel governors for use at 
the Power Plant at Sudbury Dam, Agreement of July 21 , 1915, 

The Safety Insulated ^^^re 4c Cable Co., for underground cable for Hydro- 
electric Plant at Sudbury Dam, Contract 873, ..... 

WestiBghouse Electric 4c Mfg. Co., for furnishing and installing Hydro- 
electric Machinery at Sudbury Dam, Contract 864A, . . . . 

S. Morgan Smith Co., for furnishing and installing l^draulic machinery at 
Sudbury Dam, Contract 364, 



Additional work: — 

Labor, 

Traveling, 

Freight and express, 

Jobbing and repairing, 

Tools, machinery, appliances and hardware supplies, 

Electrical supplies, 

Castings, ironwcvk and metals, .... 

Iron pipe and valves, 

Paint and coating, . . ^ . 

Fuel, oil and waste, 

Lumber and field biuldings, 

Brick, cement and stone, 

Sand, gravel and filling, > . . . . 
Municipal and corporation work, .... 

Unclassified supplies, 

Miscellaneous expenses, 



BealBataie. 



Legal and expert: — 
Appraisers, 

Conveyancing supplies, , 
Conveyancing expenses. 



AmownU carried fonoard, . 



1200 00 

12.326 64 

8,612 88 

6,715 94 



1.972 00 
507 45 



1.040 40 

2,404 00 

1.182 61 

13,082 72 

11,941 68 



$11,998 97 

48 

171 61 

38 56 

1,525 31 

2,263 40 

902 38 

978 90 

215 05 

235 14 

150 95 

502 35 

3 75 

11,998 67 

8 36 

334 59 



$35 00 

650 

25 26 



$14,230 54 



58.986 28 



31.337 47 



$66 76 $104,554 33 
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Gbwsiul Chabactib or E x p m i w tu b m. 



For tlie Yew endinc 
81. 1910. 



AmcunU hrauglU forvoarit .... 

fi«a< BtiaU — Con. 
Legal and expert — Con.. 
Settlements made by the Board, . 
Judgments, 



Amount charged from beginning of work to January 1, 1916, 

Total amount of oonstruotion expenditures to January 1, 1917, 

Maintbnancb Ain>' Opbbation of Wobkb. 
Administration: — 

Commissioners 

Secretary and assistants, 

Rent, 

Repairs of building, 

Fuel, 

Lighting 

Care of building, 

Postage, 

Printing, stationery and office supplies, 

Telephones 

Traveling expenses 

Miscellaneous es^wnaes, 

General supervision: — 

Chief engineer and assistants, 

Rent 

Repairs of building, 

Fuel, 

Lighting, 

Care of building 

Postage, . . . , 

Printing, stationery and office supplies 

Telephones, 

Traveling expenses, 

Miscellaneous expenses, 

Pumping service: — 

Superintendence, 

Labor, ^ 

Fuel. 

Oil, waste and packing . , 

Repairs. - 

Small supplies 

Payments under Industrial Accident Law and 9peoial benefit appropriations. 

Amount earned fortoarif .......... 



966 76 |10l,&64 23 



900 00 
600 00 



866 76 



9106^490 99 
42318,170 64 

942,923,691 63 



94341 66 

6,261 82 

701 95 

23 52 

84 36 

73 91 

454 99 

175 00 

1,402 43 

94 60 

113 31 

130 84 



925.085 02 

2,105 95 

513 85 

253 14 

221 74 

1,365 15 

65 00 

850 01 

300 50 

2.434 41 

928 06 



92.624 49 

61,464 92 

29.129 67 

1,333 84 

2,233 61 

950 69 

536 00 



913,358 39 



34.122 83 



08,273 22 
9145,754 44 
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Gknkbal Ghabactkb of EiamxvrtuKES, 



For the Year endins 
December 31, 1916. 



Amount brought forvnrd, 

Reservoirs, aqueducts, pipe lines, buildings and grounds: — 

Superintendents, 

Engineering assLstants, 

Sanitary inspectors, 

Labor, pay roll, . 

Labor, miscellaneous, 

AHeiations and repairs of pumping stations, 

Alterations and repairs of other buildings and structures, .... 

Automobiles, 

Brick 

Brooms, brushes and Janitor's Supplies, 

Castings, ironwork and metals, 

Cement and lime, 

Drafting and photo supplies, 

Fertiliser and planting material, '. 

Freii^t and express 

Fuel, 

Gsrpsy moth supplies, 

Hardware, 

Hay and grain, . ^ 

Lighting, 

Lumber, 

Machinery, 

Faints and oils, 

Pipe and fitting9, 

Postage, 

Printing, stationery and office supplies, 

Rubber and oiled goods, 

Stable expenses, 

Sand, gravel and stone 

Traveling expenses, 

Telephones 

Teaming 

Tools and appliances, 

Vehicles, harnesses and fittings 

Miscellaneous expenses, 

Contracts: — 
Thomas Russo A Co., Contract 4i-M, for constructing surface drains at 

Spot Pond, 

CkdBxi Valve Co., Contract 45-M, for furnishing and installing 3 electrically 

operated sluice gates at Sudbury Dam, 

Crowley ft Hiokey, Contract fiO-M, for constructing the superstructure of 
garage fA Chestnut Hill Reservoir, 

Pasrments under Industrial Accident Iaw and special benefit appropria- 
tions 

Payments in lieu of taxes, 

Total expenditures for maintenance and operation, 



$145,754 44 


$7,120 00 


12,458 30 


3,267 20 


166,342 89 


3,813 00 


839 01 


1,154 58 ' 


14,845 20 


205 93 


296 84 


1,914 38 


1,119 88 


249 48 


2,064 80 


374 50 


2,63145 


2,084 37 


1.793 90 


1,573 90 


243 47 


1,474 98 


811 69 


1,492 41 


2,346 43 


104 67 


872 86 


284 13 


559 87 


779 99 


2,623 41 


1,155 66 


4,501 97 


2,972 00 


616 28 


5,194 15 



552 48 



3,983 91 



1,117 75 



2,045 78 



257,383 00 
42,647 55 

$445,784 99 
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(b) Receipts. 

The total amount of receipts from the operations of the Board 
and from sales of property for the year beginning January 1, 1916, 
and ending December 31, 1916, was $60,391.38, and the total 
amount from the time of the organization of the Metropolitan Water 
Board, July 19, 1895, to December 31, 1916, has been $1,312,937.18. 
The general character of these receipts is as follows: — 



GSKSBAL CRABACTBR OF RBCSBIPn. 


For the Tear ending 
December 81, 1916. 


Applicable to the loan fund: — 
Land and buildings, 


$978 00 


Ck>nstruction tools, supplies and reimbursements, 


B.567 23 

. _._ •T KiR Al 


Applicable to payment of interest, sinking fund requirements and expenses 
of maintenance and operation: — 
Proceeds from operations of the Board: — 
Rents 


81.798 75 


lAnd products, 


3,980 20 


Electric energy, . . . ^ 

Maintenance labor, tools, supplies and reimbursements, .... 
Interest and unclassified receipts, 


37,136 80 
4,U7 06 

77 71 

. -—_ . At lin lo 


Applicable to the sinking fund: — 
Water supplied to cities and towns, water companies and others, 


5,705 63 


Amount credited from beginning of work to January 1, 1916, 


$60,391 38 
1,252,545 80 


Total receipts to January 1, 1917, 


$1,312,937 18 



The foregoing receipts have been credited to the various objects 
or works, as follows: — 
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SouBcas OF Racaipn. 



For the Year ending 
December 31, 1016. 



Supplsrins water outside of Water District, 
Construction and acquisition of works: — 

Administration, 

Sudbury Reservoir, 

Distribution system, ..... 

Diversion of water, Clinton sewerage system, 



ifaittfjyA^nwft and Operation of works: — 
Administration, .... 
General supervision, 
Wachusett Aqueduct, . 
Wachusett Reaervoir, 
Wachusett electric power plant, . 
Sudbury system, .... 
Sudbury electrio power plant. 
Distribution system, 
Clinton sewerage system. 



Amount credited from beginning of work to January 1, 1916, 



Total receipts to January 1, 1917, 



$25 19 

188 60 

6,548 73 

803 00 



1145 86 

250 35 

131 11 

3,508 60 

32.948 75 

1.848 01 

4,220 55 

2,965 23 

1,106 87 



15.705 63 



7,560 42 



47,125 33 

860,391 38 
1,252,545 80 

$1312,937 18 



(c) Assets. 

The following is an abstract of the assets of the Water Works, 
a complete schedule of which b kept on file in the office of the 
Board : — 

Office furniture, fixtures and supplies; engineering and scientific instruments 
and supplies; police supplies; horses, vehicles, field machinery, etc.; ma- 
chinery, tools and other appliances and supplies; completed works, real 
estate and buildings connected therewith. ' 

(d) Idabilities. ^ 

The sums due on monthly pay rolls amount to $530.67 and there 
are biQs for current expenses which have not yet been received. 
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Amounts on Monthly EstimateSj not due uniil Completum of Contracts or until 

Claims are settled. 




Joseph Hanreddy, .... 

S. Morgan Smith Co., .... 

Westinghouse Electric A Mfg. Co., 

Standard Cast Iron Pipe A Foundry 

Co. 
Builders Iron Foundry, 

Ludlow Valve Mfg. Co., . 

Crowley & Hickey, .... 



Contract 314, Section 7 of the Weston Aqueduct 
Supply Mains. 

Contract 364, furnishing and installing hydraulic 
machinery at Sudbury Dam. 

Contract 364A, furnishing and installing hydro- 
electric machinery at Sudbunr Dam. 

Contract 374, furnishing spedal castings, . 

Contract 375, furnishing Venturi meters and regis- 
ters. 
Contract 378, furnishing check Talvee. 

Contract fiO-M, constructing the superstructure of 
garage at Chestnut Hill Reservoir. 



SIOOO 
1.326 8& 
2.000 10 

183 60 

348 00 
89 66 

107 26 



Claims have been made by the following parties for land taken: — 
Town of Framingham, William H. Buck, heirs of Harrison Eames, 
Lizzie W. Sampson, Nahum F. Brewer, Michael Bishley. 



VI. METROPOLITAN SEWERAGE WORKS. 

The North Metropolitan Sewerage District embraces the cities of 
Cambridge, Chelsea, Everett, Maiden, Medford, Melrose, Revere, 
Somerville and Woburn, and the towns of Arlington, Belmont, 
Reading, Stoneham, Wakefield, Winchester and Winthrop and parts 
of the city of Boston and the town of Lexington, — comprising in 
all 10 cities and 8 towns, with an area of 100.32 square miles. The 
district has an estimated population, based upon the census of 1916, 
as of December 31, 1916, of 620,070. Of the total population it is 
estimated that 89.9 per cent., or 557,160 people, contribute sewage 
to the North Metropolitan System. 

The South Metropolitan Sewerage District includes the cities of 
Newton, Quincy and Waltham, and the towns of Brookline, Milton, 
Watertown and Wellesley, and parts of the city of Boston and the 
town of Dedham, — a total of 4 cities and 5 towns. This district 
has an area of 110.76 square miles, with an estimated population as 
of December 31, 1916, of 455,630. According to the estimates 
made 69.6 per cent, of this population, or 317,005, contribute sewage 
to the South Metropolitan System. 
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(1) North Metropolitan Sewerage System — Construction. 

The amount expended for construction on account of the North 
Metropolitan System during the past year was $131,064.39. 

Work has been carried on in the construction of the extension of 
the Deer Island outfall, authorized by chapter 344 of the Acts of 
1914. The progress of this work has been largely controlled by the 
weath<er conditions at this exposed headland, but with a favorable 
season it is probable that the new outlet will be ready for service 
before the end of the year, and a substantial even if not complete 
relief will be obtained from the increasingly offensive discharge of 
sewage at this point. The success which has been obtained at the 
deep water outlets for sewage near Peddock's Island gives assurance 
of equally good results here. 

The Board was directed by chapter 215 of the General Acts of 
1915 to lower the Metropolitan sewerage siphon under Maiden River 
so as to dredge a river channel of greater depth than is possible with 
the sewer at its then existing level. After consultation with the 
Port Directors it was decided to lower the siphon to a level which 
would make possible a channel 20 feet deep. This work has been 
successfully completed. 

By chapter 159 of the General Acts of 1916 the town of Reading 
was admitted to the North Metropolitan Sewerage District. Surveys 
have been made for the extension of the North Metropolitan Sewer 
to this town and the Board is prepared to proceed with the work 
when satisfactory contracts can be made. It is hoped that it may 
be possible to proceed with the construction of this extension during 
the present year. 

(2) North Metropolitan Sewerage System — Maintenance. 

The cost of the maintenance and operation of the North Metro- 
politan System during the past year was $179,784.85. 

Sewers and Pumping Stations. 

The Metropolitan sewers in the North Metropolitan System now 
extend a distance of 63.902 miles, and the local sewers which are 
connected with the Metropolitan sewers have a further length of 
761.76 miles, involving 82,916 connections. 

The sewage of the North Metropolitan District flows at first by 
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gravity, but before being finally disposed of is lifted at different 
points by pumping and is finally discharged, into the harbor from an 
outfall off Deer Island. 

The daily average amount of sewage discharged into the harbor 
was 66,300>000 gallons, a daily average for each person contributing 
sewage of 119 gallons. The increase in the total amount of sewage 
discharged was 5,908,000 gallons per day more than the discharge 
of the preceding year. The maximum rate of discharge in any one 
day was 157,300,000 gallons. 

The pumping stations operated for the North Metropolitan Sewer- 
age System are as follows: — 



Number 

of 
Engines. 



Contract 

Cspadty per 

Day 

(GaUons). 



lift (Feet). 



Deer Island station (Boston harbor), 
East Boston station, . . . . 

Charlestown station 

Alewife Brook station (Somenrille), . 



4 
4 

8 

8 



285,000,000 
285,000,000 

104,000,000 

22,000,000 



( 



19 
10 
11 
8 
18 



There were purchased for the operation of the pumping stations 
7,533 tons of bituminous coal, the average prices of which, at the 
different stations, varied from $4.55 to $5.85 per gross ton delivered 
in the bins. 

The amount expended for the stations was $116,671.49. The 
average cost per million gallons of sewage lifted per foot at the 
several stations was $0,131, a decrease of 3 per cent, from the cost 
last year. 



(3) South Metropolitan Sewerage System — Construction. 

The amount expended for construction on account of the South 
Metropolitan System during the past year was $175,383.44. 

The town of Wellesley was admitted to the South Metropolitan 
Sewerage District by chapter 343 of the Acts of 1914, and the act 
was accepted by the town in March, 1915. 

The necessary surveys were at once undertaken and as soon as 
possible contracts were awarded for four sections out of the nine 
into which the sewer was divided. At the end of the year these 
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four sections have been completed and work is in progress on tw6 
other sections. If the additional appropriation requested is author- 
ized by the Legislature of the present year the three remaining 
sections of this sewer will be placed under contract at a date early 
enough to permit the completion of the whole line down to the con- 
nection with the main sewer in West Roxbury in the season of 1918. 

The original estimate for the construction of the Wellesley exten- 
sion, High-level sewer, of $360,000 was made by the State Board of 
Health, and was based on a report submitted by an engineer called 
in by that Department to make a survey and estimate. Two lines 
were considered by the Board of Health. The estimate was made 
on the shorter line which came through the location of the Brookline 
Water Works fields. This line was to co^anect with the existing 
Neponset Valley sewer of the High-level System at a point where the 
sewer has a capacity suitable only for the original district for which 
it was built. 

Because of the small size of this existing Metropolitan sewer and 
the fact that this line extended across the Brookline Water Works 
fields and would interfere with this important supply, and also be- 
cause of the fact that there is a rapidly growing portion of Dedham 
in the vicinity of Bridge Street which is a part of the Metropolitan 
District and has no possible means of reaching the Metropolitan 
System excepting by construction work by the Metropolitan Water 
and Sewerage Board, it was decided to use the alternate line pro- 
posed by the State. Board of Health. This is somewhat longer but 
reaches the existing Metropolitan sewer at a point where the latter 
is of increased size and at the same time furnishes a means of outlet 
for the above-named portion of Dedham and obviates the difii- 
culties in connection with our construction in the fields of the 
Brookline Water Works. 

The Board has also designed a sewer of considerably larger 
capacity than was anticipated by the State Board of Health, feeling 
that the same is justified by the future demands of the District. 

The line adopted has a length of about 40,000 feet almost wholly 
through private lands. The natural physical conditions in this 
part of the Charles River valley make sewer construction very 
expensive. This is occasioned by the large amount of rock en- 
countered and by fine sands and other material in' which it is 
expensive to construct and by the remoteness of the location. 
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Because of the above-stated conditions, namely, insufficiency of 
the original appropriation, not based on estimates made by the 
Metropolitan Water and Sewerage Board, and the necessary changes 
in the location to fit the needs of the District, the bad material 
encountered and, above all, the abnormal conditions of the market 
in regard to labor and supplies, it is necessary that an additional 
appropriation be asked for to complete the work. 

The Board acquired by taking, during the year, easements in 
6.925 acres of land in Dedham, Needham and West Roxbury for the 
construction of the Wellesley extension of the High-level sewer. 

(4) SoutH Metropolitan Sewerage System — Maintekance. 

The entire cost of maintenance of the South Metropolitan System 
during the past year was $114,975.93. 

Sewers and Pumping Stations. 

The Metropolitan sewers in the South Metropolitan System, which 
comprise the old Charles River valley sewer and Neponset River 
valley sewer, as well as the new High-level sewer and extensions, 
have a total length of 47.582 miles, and with these are connected 
local sewers having a length of 641.31 miles, involving 43,994 con- 
nections. 

The pumping stations operated for the South Metropolitan Sewer- 
age System are as follows: — 



Number 

of 
EngineB. 



Contract 

Capacity per 

Day 

(GalloDs). 



lift (Feet). 



Ward Street station (Roxbury District), 

Quincy station, 

Quincy sewerage lifting station, 



2 
8 

2 



100.000,000 

18,000,000 

3.000,000 



45 
28 
20 



The sewage of two small areas in Dorchester and Milton, in- 
cluded in the Neponset River valley system, which are too low for 
sewage to be delivered into the High-level sewer by gravity, is, 
under an arrangement with the city of Boston, disposed of through 
the Boston Main Drainage Works at Moon Island. By this arrange- 
ment the Board is relieved from the expense of providing extra 
pumping facilities. 
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A large part of the sewage of the South District is lifted into the 
High-level sewer at the Ward Street pumping station in Roxbury. 
Most of the sewage of the city of Quincy is pumped into the High- 
level sewer at Greenleaf Street near the Quincy pumping station. 
All of the sewage of the South District is screened at the Nut Island 
screen-house for the purpose of intercepting solid matter, and is 
thence discharged at the bottom of the harbor from the outfalls 
about a mile off the island. 

The daily average amount of sewage thus discharged was 62,000,- 
000 gallons, and the largest rate of discharge in a single day was 
during a heavy storm, when the amount reached 178,000,000 gallons. 
The increase in the daily average from last year was 9,700,000 gal- 
lons. The daily average discharge of sewage for each individual 
contributing sewage in the district was 196 gallons. 

There were 3,753 gross tons of bituminous coal purchased at the 
two pumping stations and the screen-house, the average prices of 
which varied from $5.21 to $5.87 per gross ton delivered in the bins. 

The total amount expended for the operation of the stations was 
$70,233.79. 

VII: SEWERAGE WORKS — FINANCIAL STATEMENT. 

The financial abstract of the receipts, expenditures, disbursements, 
assets and liabilities of the Metropolitan Water and Sewerage Board 
for the fiscal year of the Commonwealth ending with November 
30, 1916 was, as stated in connection with the Water Works, pre- 
sented to the General Court in January, in accordance with the 
requirements of chapter 235 of the Acts of the year 1906, and a 
copy of this financial abstract is in part printed as Appendix No. 5. 

The following statement of its financial doings, in relation to the 
Metropolitan Sewerage Works, for the calendar year 1916 is here- 
with presented, in accordance with the provisions of the act of 1906, 
as a part of the annual report of the Board. 

(1) METROPOLrrAN Sewerage Loans, Receipts and Payments. 

The loans authorized for the construction of the Metropolitan 
Sewerage Works, the receipts which are added to the proceeds of 
these loans, the expenditures for construction, and the balances 
available on January 1, 1917, have been as follows: — 
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North Metropolitan System, 

Loans authorized under various acts prior to 1916 for the con- 
struction of the North Metropolitan System and the various 

extensions, $7,227,365 73 

Loan authorized under General Acts of 1916: — 

Chapter 159 (Reading Extension), 285,000 00 

Receipts from sales of real estate and from miscellaneous sources 

which are placed to the credit of the North Metropolitan 

System: — 

For the year ending December 31, 1916, . $201 32 

For the period prior to January 1, 1916, . 85,516 79 

85,718 11 



$7,598,083 84 



Amount approved for payment by the Board ^ out of the Metro- 
politan Sewerage Loan Fund, North System: — 
For the year ending December 31, 1916, . . $131,064 39 
For the period prior to January 1, 1916, . . 7,125,637 95 



7,256,702 34 



Balance, North Metropolitan System, January 1, 1917, $341,381 50 

South Metropolitan System, 

Loans authorized imder the various acts, prior to 1916, applied to 
the construction of the Charles River valley sewer, Neponset 
valley sewer, High-level sewer and extensions, constituting the 

South Metropolitan System, $9,222,046 27 

Loan authorized under General Acts of 1916: — 

Chapter 93 (Additions to Ward St. Pumping Station Plant). 40,000 00 

Receipts from pumping, sales of real estate and from miscella- 

neous sources, which are placed to the credit of the South 

Metropolitan System: — 

For the year ending December 31, 1916, . . $230 31 

For the period prior to January 1, 1916, . 19,070 14 

19,300 45 



$9,281,346 72 



Amount carried forward, $9,281,346 72 

1 The word "Board" refers to the Metropolitan Sewerage Commweion and the Metropolitan Water 
and Sewerage Board. 



No. 57.1 AND SEWERAGE BOARD. 31 

Amount brought forward, $9,281,346 72 

Amount approved by the Board for payment out of the Met- 
ropolitan Sewerage Loan Fund, South System: — 
On account of the Charles River valley sewer, $800,046 27 . 
On accoimt of the Neponset valley sewer, 911,531 46 

On account of the High-level sewer and exten- 
sions, iDcluding Wellesley extension: — 
For the year ending December 

31, 1916, .... $175,383 44 
For the period prior to January 

1, 1916, /,232,020 41 

7,407,403 85 

9,118,981 58 

Balance, South Metropolitan System, January 1, 1917, . $162,365 14 

(2) Total Sewerage Debt, Deceiiber 31, 1916. 

North Metropolitan System, 

Bonds issued by the Treasurer of the Commonwealth: — 

Sinkmg fund bonds (3 and 3^ per cent.), $6,563,000 00 

Serial bonds (3} and 4 per cent.), 640,500 00 

Total bond issue to December 31, 1916, .... $7,203,500 00 
Serial bonds paid prior to January 1, 1916, $29,000 00 

Serial bonds paid m 1916, 19,500 00 

48,500 00 

Total bond issue outstanding December 31, 1916, . . $7,155,000 00 

Cross Sewerage Debt, $7,155,000 00 

Sinking fund December 31, 1916, 2,284,055 75 

Net Sewerage Debt December 31, 1916, $4,870,944 25 

A decrease for the year of $138,045.89. 

Sovih lietropoliian System, 

Bonds issued by the Treasurer of the Commonwealth: — 

Sinking fund bonds (3 and ^ per cent.), $8,877,912 00 

Serial bonds, 355,000 00 

Total bond issue to December 31, 1916, .... $9,232,912 00 

Cross Sewerage Debt, $9,232,912 00 

Sinking fund December 31, 1916, . 1,320,601 52 

III 11 « I 

Net Sewerage Debt December 31, 1916, $7,912,310 48 

A net increase for the year of $219,868.08. 
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(3) North and Sodth Metropolitan Loan and Sinking Funds, 

December 31, 1916. 



Year. 


LOAXS. 


Bonds ia8X7Bi> 
(Sinking Fund). 


Bonds issued 
(Serial Bonds). 


Sinking 
Fund. 


North 
System. 


South 
System. 


North 
System. 


South 
System. 


North 
System. 


South 
System. 


North and 

South 
Systems. 


1889, . . . 


15,000.000 00 


- 


- 


- 


- 


- 


- 


1890. . 




— 


- 


$2,200,000 


$800,000 


- 


- 


- 


1891. . 




- 


- 


368.000 


- 


- 


- 


- 


1892. . 




- 


- 


1.063.000 


- 


— 


- 


- 


1893, . 




- 


- 


579,000 


- 


- 


- 


- 


1894. . 




500.000 00 


- 


600,000 


- 


- 


— 


- 


1896, . 




300,000 00 


$500,000 00 


300,000 


300.000 


- 


- 


- 


1890. . 




30.000 00 


- 


30,000 


200.000 


- 




— 


1897. . 




85.000 00 


300,000 00 


80,000 


300.000 


- 


- 


- 


1898, . 




215,000 00 


35,000 00 


220.000 


35.000 


- 


- 


- 


1899. . 




- 


4.625,000 00 


- 


1,025,000 


- 




$361,416 59 


1900. . 




265,000 00 


10,912 00' 


265.000 


10.912 


— 


- 


454,520 57 


1901. . 






40,000 00 


- 


2.040.000 


- 


- 


545.668 2^ 


1902, . 




- 


— 


- 


864.000 


- 


- 


636,084 04 


1903, . 




500.000 00 


1,000.000 00 


500.000 


1.736.000 


- 


- 


754.690 41 


1904, . 




- 


392,000 00 


- 


392.000 


- 


- 


878,557 12 


1905. . 




- 


— 


- 


- 


- 


- 


1,008,724 95 


1909, . 




55.000 00 


1.175,000 00 


55.000 


175.000 


- 


- 


1,146,998 68 


1907, . 




- 


- 


- 


300.000 


- 


- 


1,306,850 30 


1906. . . 




413.000 00 


» 


- 


700,000 


— 


- 


1,492.418 9& 


1909. . . 




— 


— 


300.000 


- 


- 


- 


1.673.784 4a 


1910. . . 




56.000 00 


- 


113,000 


— 


- 


- 


1.931,741 89 


1911, . 




6.000 00 


— 


- 


- 


- 


- 


2.184.674 98 


1912, . 




378,000 00 


- 


- 


- 


$62,000 


- 


2.458,541 20 


1913, . 




— 


- 


- 


- 


378,000 


- 


2.749.337 90 


1914, . 




130,500 00 


1 


- 


- " 


- 


■- 


3.011.512 44 


1915, . 




83,000 00 


— 


- 


- 


130,500 


- 


3.290,979 46 


1916, . 




285,000 00 


40,000 00 


- 


— 


70,000 


$355,000 


3,604,657 27 


• 


$8,301,500 00« 


$8,472,912 00 


- 


- 


— 


. - 


- ■ - 




789,134 27 


789.134 27 


- 


- 


- 


- 


- 






$7,512,365 73 


$9,262,046 27 


$0,563,000 


$8,877,912 


$640,500 


$355,000 


- 



1 The sum of $10,912 was appropriated to reimburse the town of Watertown for the expense of con- 
structing the Watertown siphon. 

* , Of this amount $789,184.27 was expended for the construction of the Charles River vallesMMwer, which 
is now included in the South Metropolitan System. 



No. 57.] AND SEWERAGE BOARD. 33 



(4) Annual Appropriations, Receipts and Expenditures. 

The annual appropriations for the maintenance of the Metropoli- 
tan Sewerage Works, the receipts of the Board which are added to 
the appropriations for maintenance, and the eiqpenditures f^ main- 
tenance for the year ending December 31, 1916, were as follows: — 

North Metropolitan System. 

Appropriation as follows: — 

Chapter 167, Special Acts of 1916, $180,000 00 

Receipts from pumping and from other sources, .... 1,961 37 

$181,961 37 
Amount approved by the Board for payment, .... 179,784 85 

Balance, January 1, 1917, $2,176 52 

South Metropolitan System. 

Appropriation as follows: — 

Chapter 168, Special Acts of 1916, $115,000 00 

Receipts from pumping and from other sources, .... 527 83 



$115,527 83 
Amount approved by the Board for payment, .... 114,975 93 

Balance, Januaiy 1, 1917, - $551 90 

(5) Sewer Assessments, 1916. 

The following sewer assessments were made by the Treasurer of 
the Commonwealth upon the various municipalities: — 

North Metropolitan Sewerage System. 

Sinking fund requirements, $110,165 52 

Serial bonds, 13,776 80 

Interest, 223,534 15 

Maintenance: — 

Appropriated by Legislature, .... $180,000 00 

Less balance on hand, 27,059 76 

152,940 24 

Total North Metropolitan sewerage assessment, $500,416 71 
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Sovik MetropdUian Sewerage Suetem. 

Sinkmg fund requirements, 973,654 37 

Interest, . 310,996 95 

Maintenance: — 

Appropriated by Legislature, .... $115,000 00 
Less, balance on hand, ,9,167 38 



105,832 62 



Total South Metropolitan sewerage assessment. 



$490,483 94 



In accordance with the provisions of chapter 369, Acts of 1906, 
the proportion to be paid by each city and town to meet the interest 
and sinking fund requirements for each year is based upon their 
respective taxable valuations, and to meet the cost of maintenance 
and/operation upon their respective populations. 
^The divisions of the assessments for 1916 were as follows: — 



Ninih Metropolitan Sewerage System. 



CiTXXS AND TOWKB. 


Aeaeaanent. 


drm AND TowNB. 


AMemuont. 


Arlington, 

Belmont 

Boston, 

CambridcB* 

Chelsea, 

jLverect, ...... 

Ledncton, 

ICalden, . 


114,903 M 

9,705 02 

77,M9 17 

109,283 75 

29394 67 

29,092 67 

5,194 42 

39,066 96 

26^7 50 


HeboM, 

Bewe, ...... 

Somenrille, 

Stoneham 

WakeSeld 

Mncheeter, . 

^I^throp, 

Wobum, 

Total, 


616,153 64 
19,804 14 
67,511 00 
5,486 60 
10.720 06 
18,892 98 
12,998 10 
13,112 89 


Medford 


6500,416 71 



South Metropolitan Sewerage Syetem. 



CiTXXS AND TOWMB. 


^^f|||^|yyHf^^l|[|^, 


Cima AND Towns. 


Assessment. 


Boston, 

Brookline 

Dedham, ...... 

Bfilton, 


6220,679 98 
95,106 55 
11,116 91 
20,839 61 
59,050 56 


Quinoy, 

Wahham, 

Watertown, 

WeUeeley 

Total, 


632.951 65 
24,241 78 
15,727 66 
10.770 24 


Newton, 


1490,483 94 



No. 57.] 



AND SEWERAGE BOARD. 



35 



(6) Expenditures for the Different Works. 

The following is a summary of the expenditures made in the vari- 
ous operations for the different works: — 



CO N BT B UCTIOW AlTD AoQtnSETION OF WOBKS. 



For the Year endins 
81, 191«. 



North M§tropoUtan SpHtm. 
North Ebnrtm, cDJaziBdinent:* -~ 

Administration, 

New Mystao sewer, 

Seetion 67A, Revere extension, 

Deer Island Outfidl extension 

Maiden River siphon, Section 19, . 
Ramoval of old Maiden River siphon, 

extension« •••••• 



Amount dharted from beginning of work to January 1, 1916, 

Total for North Metropolitan System to January 1, 1917, 

Souih MetropcUtan SytUm, 

HigMevel sewer, 

Kigh4Bvel sewer extensions; — 

Administration, 

Relief Outfall, Section 43, 

WeUesley extension: — 

Section 96, $11,888 88 

Section 99 2.888 88 

100 987 89 

101 627 45 

Section 102 16,714 45 

Section 108 87.418 46 

Seetion 104, 68,589 07 

Seetion 106. 9498 78 

Seetion 106 28,268 88 

Legal, etc.. 802 77 



Additions to Ward Street pumping station plant. 



Amount charged from beginning of work to January 1, 1916, 
Total for South Metropolitan Ssrstsm to January 1, 1917, 
Total for construction, both ss^stsms, . • • < 



82,476 60 

2,287 49 

16 86 

84,189 60 

80,429 81 

7.625 86 

4,189 28 



$181,064 89 
7,125,637 96 

$7,266,702 84 



$80 00 



$3,705 84 
6.055 86 



166.499 11 
98 14 


175.353 44 




$175,388 44 
8,943;(98 14 




$9,118,961 68 
$16,375,688 92 



MAIimNAKGB AND OpBBATION. 


For the Year ending 
December 31, 1916. 


North Metropolitan System 


$179,784 86 


South Bfotropolitan System 


114.975 98 


Total for maintenance, both systems, 


$294,760 78 
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(7) Detailed Financial Statehent. 

The Board herewith presents, in accordance with the Metropolitan 
Sewerage acts, an abstract of the expenditures and disbursements, re- 
ceipts, assets and liabilities for the year ending December 31, 1916: — 

(a) Expenditures and DisbursemenU. 



GaNBBAL CBAMAonm or EzPBVDnruBxs. 



Forth* Yaw toduic 
Deeember 81, 1918. 



COMRBUCTXON OF WOKKS AlTD AOQUHRIOM BT PUBCKASB OB TXKOfQ. 

North SytUm BnkurgmnmU, 
Administration: — 
CV*""*1iiflifiiM>ni| ••••••••••■ 



Clwks and ttenocrapben 

TraTdinc floqiMnaM 

Stationery, printinc and office fopplies, . . . . 
Tdephone, lighting, heeiting, water and care of building, . 
Rent and tasEes, main office, 



BiiitlniwriTu ; 

Chief engineer 

Engineering asaiBtaats 

InBi)eotonf •.••••••«• 

Traveling eivenaes, 

Stationery, printing and office supplies, . . . . 
Engineering and drafting instruments and tools. 

Engineering and drafting supplies 

Telephone, lighting, heating, water and care of building, . 

Rent and taaces, 

Miscellaneous eiqpenses, . 



Advertising, 

Labor and teaming, 

Tools, machinery and appliances, 

Brick, cement, lumber and other field supplies and expenses, 



Contracts: — 
Boeton Dredging Co., Contract 187, for removal of old Maiden River siphon 

between Everett and Medford 

George M. Bryne, Contract 182, for reconstruction of Maiden River siphon 

between Everett and Medford 

George M. Bryne, Contract 181, for constructing Seetion lA of the Deer 

Island Temporary Outfall extension, 

United States Cast Iron Pipe and Foundry Co., Contract 180, for furnishing 

castings for the Deer Island Outfall sewer extension in Boston Harbor, 
Roy H. Beattie Inc., Contract 185, for constructing Section 1 of the Deer 

Island Outfall sewer extension in Boeton Harbor, 



Real estate: — 
Legal, conveyancing and expert. 
Settlements, .... 



Total for North Metropolitan System, 



8Mo 06 
875 00 
716 07 
57 
168 44 
184 50 
114 37 



«M75 00 

6367 40 

8,85105 

557 05 

200 41 

107 18 

64 84 

408 85 

842 88 

106 05 



$68 00 
2,80125 

806 01 
4.215 70 



$6,060 00 



26,080 85 



$2476 50 



18,376 65 



7,476 86 



84,012 02 




17,245 08 




20,640 42 


105,680 17 




$45 21 




2,000 00 


2,046 SI 


- 


$181/)64 89 
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Gekbbal Chabaotbb of Bxmn»iTumv. 



For the Tear ending 
Deoember 31, 1916. 



South MttropoHtan S^tUm, 
HigMsmi SmotT. 
Engioeering: — 
Rent of office, Aehburton Place, . • . . 



HioMnA Sewer Extentione. 



AdministmtKm: — 
>nen. 



ClerkB and stenocraphen 

Traveling wpeiMwa, 

Stationery, printing and office supplies, 

Tdephone, lighting, heating, water and care of building, 

Rent and taxes, main office, 



>us expenses, 



Chief engineer. 



Inspectors, ••....... 

Traveling expenses, 

Engineering and drafting instruments and tools, 
Stationery, printing and office supplies. 
Engineering and drafting supplies, 
TelepfaMie, lighting, heating, water and care of building, 

Rent and taxes, main office, 

Miscellaneous expenses, 



Adyertismg, ..••••.... 

Labor and teaming 

Tools, machinery and appliances, 

Brick, cement, lumber and other field supplies and expenses. 



Contracts: — 
W. H. Ellis & Son Co., Contract 120, for constructing part of Section 43, 

Relief Outfall line of the High-level sewer in Boston Harbor, 
Hugh Nawn Contracting Co., Contract 123, for constructing Section 106 of 

the High-level sewer (Wellesley extension) in Needham, 
Hugh Nawn Contracting Co., Contract 124, for constructing Section 106 of 

the High-level sewer (Wellesley extension) in Needham, 
Bay State Dredging and Contracting Co., Contract 133, for constructing 

Section 104 of the High-level sewer (Wellesley extension) in Needham, 
Bruno & Petitti, O>ntraot 184, for constructing Section 103 of the High-level 

sewer (Wdledey extension) in Needham, 

Bruno A Petitti, Contract 143, for constructing Section 102 of the High-level 

sewer (Wellesley extension) in Needham, 

George M. Brsme, under agreement dated October 23, 1016, for constructing 

Section 98 of the High-level sewer (Wellesley extension) in West Rox- 

bury and Dedham, 

Real estate: — 
Legal, co n veyancing and expert, 



Total for Scmth Metropolitan System, 



830 00 



81,416 67 

375 00 

1,288 68 

27 86 

288 42 

193 04 

185 73 

10 00 



1750 00 
9,006 79 
7,233 82 
725 19 
175 84 
712 76 
166 70 
579 22 
467 23 
572 74 



8195 81 

3,699 44 

426 88 

5.931 66 



85,065 85 
20,488 05 
11,665 09 
51,447 48 
31,173 72 
13.186 47 

6,786 14 



830 00 



3,705 84 



21,288 70 



10,253 74 



139,802 80 

302 77 
8175,383 44 
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Gbnbbal GHAKAonB or Bspbhditubm. 



For the Year endinc 
December 81, 1916. 



MAntTINANCB AKD OPBXAXIOH OF WOBXB. 

North MetropoKion 8i/§lem, 
Admiolitration: — 

Comxnissioners, 

Secretary and assietants 



Rent, . . 

Heating, lighting and care of building. 
Repairs of building, . . • . 

Postage 

Printing, stationery and office supplies. 
Telephones, . . . 1 . . 
Traveling expenses, . . . . 
HiscellaneouB expenses 



General supervision: — 
Chief engineer and assistants, . . 

Rent, 

Heating, lighting and care of building. 
Repairs of building, • . • . 

Postage, 

Printing, stationery and office supplies. 

Telephones, 

Traveling expenses, . . . . 



Deer Island pumping station: — 

Labor, 

Fuel, 

Oil and waste 

Water 

Packing, . . . . 
Repairs and renewals, . • 

Telephones, 

General supplies 

Miscellaneous supplies and expenses. 



East Boston pumping station: — 

Labor 

Fuel 

Oil and waste, .... 

Water 

Packing, 

Repairs and renewalsi . 

Telephones, 

General supplies, .... 
Miscellaneous supplies and expenses. 



Charleetown pumping station: — 

Labor, 

Fuel, 

Oil and waste. 

Water 



JLmounli earriei forward. 



12,683 34 

2,789 60 

298 86 

289 84 

302 

40 00 

616 12 

47 64 

60 00 

46 90 



•4,614 69 
881 66 

869 62 
908 
20 00 
148 11 
142 94 
126 00 



120,068 00 

16.618 91 

466 12 

1,291 20 

140 16 

1.198 63 

26 86 

683 67 

441 88 



120,463 27 

13.843 92 

620 23 

1,727 20 

67 77 

l,m 23 

6 80 

673 62 

432 63 



$17,106 67 

6,890 02 

226 91 

613 60 



$6,610 2> 



6,710 89' 



40,834 32* 



38.801 iT 



$28,736 20 $92,966 89* 
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GbMTBBAL CBABACm OF EXFBMDITUBaB. 



For the Year ending 
Deoember 31, lOljB. 



AmounU hrougU forward. 



North Metropolitan System — Con. 
Charleetown pmnpinc station — Con, 

Paddng 

Repairs and reo0wal0, 

Telephones, * 

General supplies, . 

Miscellaneous supplies and expenses, . . . . 



Alewife Brook pumping station: — 
Labor, ...'... 

Fuel, 

Oil and waste, .... 

Water, 

Packing, 

Repairs and renewals, . 

Telephones, 

General supplies, .... 
Miscellaneous supplies and expenses. 



Sewer lines, buildings and grounds: — 
Engineering as sis tant s, . 

Labor, 

Brick, cement and lime, 
Castings, ironwork and metals. 
Fuel and lighting, . . 
Jobbiqg and repairing, . 

Lumber, 

Machinery, tools and appliances, . 
Paints and , oils, .... 
Rubber and oiled goods, 
Sand, gravel and stone, . 

Telephones, 

Traveling expenses. 

General supplies, .... 

Miscellaneous expenses, . 



Horses, vehicles and stable aoooimt, ... i. ... . 
Payments under Industrial Accident Law and special benefit appropriations. 

Total for North Metropolitan System, . 



$23,736 20 |92.ft5e 80 



36 30 
243 48 

60 75 
231 85 
294 68 



18,741 22 

2,020 46 

223 18 

245 04 

16 03 

47 06 

47 71 

112 72 

70 02 



$2,475 00 

33313 20 

285 30 

320 17 

00 33 

326 26 

080 80 

1,284 55 

523 20 

343 06 

288 17 

70 40 

860 60 

1,100 64 

347 00 



24,603 26. 



12,432 44 



42,136 85 
4,654 41 
3,101 00 

$170,784 85 
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Gbnbral CKABAom or BxrmtnmrunmB, 



For th« Year andinc 
■ 81, iwe. 



Smdh MttropoHtan SHt^m, 
Administration: — 

Gommiflnonani, 

Secretary and aaeistents, 

Bent, 

Heating, lighting and care of building, 

Postage, , '. 

Printing, stationery and ofSce supplies, 

Telephones, 

Traveling eo^penses, 

Miscellaneous espenses, 



General supervision: — 
Chief engineer and assistants. 

Bent 

Heating, lighting and care of building, . 
Printing, stationery and office supplies. 

Telephones, 

Traveling • 
liisodlaneous < 



Ward Street pumping station: — 
* Labor 

Fuel, 

Oil and waste 

Water, 

Packing 

Bepairs and renewals, . 

Telephones, 

General supplies, .... 

Miscellaneous supplies and ei^enses. 



JQuinoy pumping station: — 

Labor, 

Fuel, 

Oil and waste, .... 

Water, 

Piscking, 

Bepairs and renewals, . 

Telephones, 

General supplies, . . . ^ 
Miscellaneous supplies and expenses, 

Nut Island screen-house: — 

Labor, - . 

Fuel, 

Oil and waste, .... 

Water, 

Packing, 

Bepairs and renewals, . 



Amounts carried forward. 



$1,808 88 

tfiUH 

818 81 

178 74 

40 00 



86 18 

8880 
44 80 



$4,864 68 

686 6$ 

68186 

806 78 

78 86 

60 00 

18 00 



$32,018 69 

11,742 88 

80168 

1,490 40 

846 18 

4,064 68 

88 84 

1,099 18 

866 82 



$8340 89 

6,069 70 

7184 

898 96 

40 61 

368 89 

46 40 

881 68 

43 09 



$8,710 04 

4,006 46 

90 79 

489 26 

64 28 

70 82 



$4.846 87 



6.464 79 



41.360 19 



14.604 86 



$13,421 16 $67,276 70 
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GsNUkAL Cbabactbb of Exfunditxxbxb. 



For the Year ending 
December 31, 1910. 



AmourUa brought fonoard, 

South Metropolian System — Ck>n. 
Nut Island screen-house — Con, 
Telephones, ••••••.. 

' General supplies 

Miscellaneous supplies and expenses, . 

Sewer lines, buildings and grounds: — 

Engineering assistants 

Labor, 

Automobiles, 

Brick, cement and lime, 

Castings, ironwork and metals, .... 

Fuel and lighting, 

Jobbing and repairing, 

Lumber, 

Machinery, tools and appliances, .... 

Faints and oils, 

Rubber and oiled goods, 

Sand, gravel and stone 

Telephones, 

Traveling expenses, 

General supplies, 

Mi^i^ff^Tft"^""* expenses, ...... 

City of Boston, for pumping and interest. 
Horses, vehicles and stable account. 

Total for South Metropolitan System, 



$18,421 15 $67,276 70 



68 65 




628 14 




160 81 






14,208 75 




$3,375 00 




17,776 62 




47155 




27 91 




39 91 




95 75 




357 37 




525 96 




70 80 




104 72 




115 88 




40 07 




42 55 




204 50 




263 17 




855 10 






23366 86 






6,423 73 


- 


3,139 89 


$114,975 93 



(6) Receipts. 

The receipts from the sales of property, from rents and from other 
sources, have been credited as follows: — 



AOCOUMT. 



For the 

Year coding 

December 81, 

1916. 



Construction: — 

North Metropolitan System, 

South Metropolitan System, 

Mahitenanoe: — 

North Metropolitan System, 

South Metropolitan System, 

Amount credited from beginning of work to January 1, 1916, 
Total receipts to January 1, 1917, .... 



$201 32 
230 31 

1,961 37 
527 83 



$2,920 83 
126,728 27 



$129,649 10 
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(c) Assets. 

The following is an abstract of the assets of the Sewerage Works, 
a complete schedule of which is kept on file in the office of the 
Board : — 

Office furniture, fixtures and supplies; engineering and scientific instruments 
and supplies; horses, vehicles, field machinery, etc.; machinery, tools and 
other appliances and supplies; completed works, real estate connected there- 
with. 

(d) Liabilities. 

There are bills for current expenses which have not yet been 
received. 

AmourdB on MarUhly Estimates, not dm until Completion of Contracts or urUil 

Claims are s^Ued, 



Nams. 


Work. 


Amount. 


Eish-level aewer: — 






National Contracting Co., 


Section 73, Contract abandoned, .... 


15,516 17 > 


Hicb-Ievel sewer tetensions: — 






Timothy J. O'Connell, . 


Contract 57, Section 82, in part, .... 


6000 


W. H. EUis & Son Co., . 


Contract 120, Section 43, in part. Relief Outfall line, 


200 00 


Bruno & Fetitti 


Contract 134, Section 103, Wellesley extension, . 


5,501 25 


Bay State Dredging and Contracting 
Bnuio A Petitti, .... 


Contract 133, Section 104, WeUesley ertension, . 


3,196 61 


Contract 143, Section 102, WeUesley extension, . 


2,327 03 


North System enlargement: — 


• 




• 

George M. Bryne,. .... 
Roy H. Beattie, Inc., 


Contract 131, Section lA, Deer Island Temporary 
OutfAll. 

Contract 135, Section 1, Deer Island Otitfall exten- 
sion. 


6,665 00 
3,624 78 



> Damages claimed by the Commonwealth on account of the abandonment of the cbntiaot exceed 
this amount. 



Settlements are pending with the following parties for easements 
taken in lands owned by them: — 

Isabella P. Shaw, Arthur W. Pope, F. Murray Forbes, Hugh D. 
Scott, Mabel H. Foster, Walker-Gordon Laboratory Co., Charles H. 
Harmon, New York, New Haven & Hartford Railroad, heirs of 
John Defren, J. W. Battelle, Clifford M. Locke, Martha W. Bur- 
rage, Quinobequin Canoe Association, Needham Tire Co., Anne 
B. Richardson, Leslie B. Cutler, Anne Williams, John Wells Farley, 
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I. Tucker Burr, Jr., Edward and Catherine Bingham, Hannah 
Bingham, Katherine H. Rooney, Mary A. Read, J. Austin Amory, 
Hannah E. Pond, Richard G. Wadsworth, Charles Philip Beebe, 
John T. Morse, Jr., Mary A. Sidney, Frank P. Chase. 

VIII. RECOMMENDATIONS FOR LEGISLATION. 

In the abstract of the annual report for the year 1916 the Board 
made the following statement and recommendations: — 

On acoount of the high price of labor and materials, resulting from the imusual 
business conditions that have prevailed during the past year, a large portion of 
the construction work already authorized has been deferred with the hope of 
carrying out the projects under more favorable conditions. 

Plans and specifications were prepared and proposals were received on July 24 
for the work of improving Beaver Dam Brook. As the lowest bid received for 
this work was $49,732.50, or about $18,000 in excess of the funds available for 
the project, the proposals were all rejected. If this work is to be done during 
the present year an additional appropriation of at least S30,000 should be 
made to cover the expense. 

On Jime 9 bids were received for the cast-iron water pipes and specials required 
for the proposed extensions of the Distribution System for the Lexington and 
Milton extra high services and for the proposed connections and relocation of 
meters in Brookline and Somerville, but on accoimt of the high prices, only the 
materials required for the work in connection with the relocation of the meters 
were purchased. A portion of this work for which the materials were purchased 
was done during the year and it is the intention to complete it early in 1917. 

If the proposed extensions of the Distribution System for the Lexington and 
Milton extra high services are made this year it is very probable that the cost 
will exceed the amoimt appropriated for the work, but it does not appear to be 
feasible accurately to estimate the probable cost of the work in advance of the 
receipt of actual proposals. 

The amount appropriated for the construction of the Wachusett-Sudbiuy 
transmission line is not sufficient to cover the cost of construction at the pre- 
vailing prices, but under the agreement which has been made for the sale of the 
electric energy at the Wachusett power station the construction of the trans- 
mission line can be deferred imtil next year. 

During the past year the question of abandoning the East Boston reservoir 
and iising the land for park purposes has been seriously considered by the City 
of Boston. If this action should be authorized by the city government it would, 
in the opinion of the Board, be desirable to lay a new 36-inch main about 1,800 
feet in length in Chelsea toT reinforce the existing East Boston supply main 
before the reservoir is abandoned. The estimated cost of this line was $18,000 
in 1915. If this line is to be constructed this year an appropriation of at least 
$25,000 should be available for the purpose. 

There is a balance of $46,000 now remaining from the appropriation of 
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$600,000 authorized by chapter 694 of the Acts of 1012 for the purchase of cer- 
tain property from the City of Boston, and in view of the uncertainty regarding 
the cost of construction work at the present time and the possibility that the 
new main may be required for the East Boston service, the Board reoonmiends 
that authority be given to use this balance for the construction of the 36-inch 
main for the East Boston service and for the increased cost of the works author- 
ized imder chapter 172 of the General Acts of the year 1916, due to the present 
increase in cost of labor and materials. 

The original estimate for the construction of the Wellesley Eictension, High- 
level sewer, of $350,000 was made by the State Board of Health, and was based 
on a report submitted by an engineer called in by that Department to make a 
survey and estimate. Two lines were considered by the Board of Health. The 
estimate was made on the shorter line which came through the location of the 
Brookline Water Works fields. This line was to connect with the existing Nepon- 
set Valley Sewer of the High-level System at a point where the sewer has a 
capacity suitable only for the original district for which it was built. 

Because of the small size of this existing Metropolitan sewer and the fact that 
this line extended across the Brookline Water Works fields and would interfere 
with this important supply, and also because of the fact that there is a rapidly 
growing portion of Dedham in the vicinity of Bridge Street which is a part of the 
Metropolitan District and has no possible means of reaching the Metropolitan 
System excepting by construction work by the Metropolitan Water and Sewer- 
age Board, it was decided to use the alternate line proposed by the State Board 
of Health. This is somewhat longer but reaches the existing Metropolitan 
sewer at a point where the latter is of increased size and at the same time fur- 
nishes a means of outlet for the above-named portion of Dedham and obviates 
the difficulties in connection with our construction in the fields of the Brookline 
Water Works. 

The Board also has designed a sewer of considerably larger capacity than was 
anticipated by the State Board of Health, feeling that the same is justified by 
the future demands of the District. 

The line adopted has a length of about 40,000 feet almost wholly through 
private lands. It has been divided into sections numbered from 98 to 106, 
inclusive. At the present time sections 103, 104, 105 and 106 are wholly com- 
pleted. Section 102 is imder contract and about one-fourth completed. Sec- 
tion 98 is imder construction with but a small amount of the work completed. 

The natural physical conditions in this part of the Charles River valley make 
sewer construction very expensive. This is occasioned by the large amount of 
rock encountered and by fine sands and other material in which it is expensive 
to construct and by the remoteness of the location. 

Because of the above-stated conditions, namely, insufficiency of the original 
appropriation, not based on estimates made by the Metropolitan Water and 
Sewerage Board, and the necessary changes in the location to fit the needs of the 
District, the bad material encountered and, above all, the abnormal conditions 
of the market in regard to labor and supplies, it is necessary that an additional 
appropriation be asked for to complete the work. 
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FoHowing is the cost of the completed sections with an estimate of the cost 
of the remaining ones: — 

Total Cost of Sections 98 to 106, inclusive (excluding Land Damages). 



Skction. 



Cost. 



Length (Feet). 



106, 
105, 
104. 
103, 
102. 
101, 
100, 

W. 

M. 



Adminktimtioii, 

Total estimated cost, 



$43,000 
44,000 
70,000 > 
45,000 
71,000> 
75,000* 
85.000* 
00.000* 
00,000* 



1613,000 
10,000 



S623.000 



4.355 

4.425 

4,300 

5,916 . 

6.851 

3.050 

3.700 

3.300 

3,350 



40.147 



1 Approximatriy. 



* Estimated. 



showing that the probable cost of construction work on this line will amount 
to $623,000 including engineering and incidentals. To this must be added the 
cost of land damage and any settlements of outstanding claims by contractors. 
The Board, therefore, asks for an additional appropriation of $325,000. 

Since filing the annual estimates substantial increases in com- 
pensation to wage earners performing work of a similar character to 
that required of the workmen, laborers and mechanics in the employ 
of the Board have been granted. In view of these increases and the 
unusual conditions now prevailing, the Board believes that the 
wages of the employees in the water and sewerage pumping stations 
and others engaged in the care and maintenance of the water and 
sewerage works should be increased, and it respectfully recommends 
that additional appropriations be made providing for such increases. 

If such increases are authorized the sums required, in addition 
to the amounts already appropriated for the year 1917, will be as 
follows: — 

Metropolitan Water Works, $24,000 

Metropolitan Sewerage Works, North S3rstem, 10,500 

Metropolitan Sewerage Works, South System, 6,500 
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The detailed reports of the Chief Engineer of the Water Works 
and of. the Chief Engineer of the Sewerage Works, with various 
tables and statistics, are herewith presented. 

* 

Respectfully submitted, 

HENRY P. WALCOTT, 

EDWARD A. Mclaughlin, 

THOMAS E. DWYER, 

Metropolitan Water and Sewerage Board. 
Boston, Februaiy 23, 1917. 
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EEPORT OF CHIEF ENGINEER OF WATER WORKS. 



To the Metropolitan Water and Sewerage Board, 

Gentlemen: — I have the honor to submit the annual report of 
the work done under the direction of the Chief Engineer of Water 
Works in connection with the construction^ maintenance and opera- 
tion of the Metropolitan Water Works for the year ended December 
31, 1916. 

Orqanization. 

The organization of the force .employed under the direction of 
the Chief Engineer remained the same as at the dose of the pre- 
vious year until November 1, 1916, when Mr. John L. Howard, 
who had formerly been employed in the department, from 1895 to 
1903, was appointed as Assistant to the Chief Engineer. The prin- 
cipal assistants employed at the close of the year were as follows: — 



John L. Howard, . 
Elliot R. B. Allardice, 
Charles E. Haberstroh, 
Samuel E. EiUam, 



Arthur E. O'Neil, 

Alfred O. Doane, 

William W. Locke, 
Clifford Fobs, . 



Benjamin F. Hancox, 
James W. Killam, . 



William E. Whittaker, . 
Charles E. Livennore, . 



. Assistant to the Chief Engineer. 

. Superintendent of Wachusett Department. 

. Superintendent of Sudbury department. 

. Superintendent of Distribution Pipe Lines and 
Reservoirs. 

. Superintendent of Distribution Pumping Sta- 
tions. 

. Division Engineer, in charge of Mechanical 
Engineering and Inspection Work. 

. Sanitary Inspector. 

. Assistant Engineer in charge of Construction 
Work. 

. Head Draftsman. 

. Assistant Engineer in charge of Coal and Oil 
Testing and maintenance of Recording 
Pressure Gages. 

. Office Assistant. 

. Biologist. 
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Including these principal assistants the number of supervising, 
engineering and clerical employees has averaged 45 during the year. 

In addition to the above force the number of employees engaged 
in maintaining and operating the reservoirs, aqueducts, pipe lines, 
hydro-electric stations and pumping stations and doing n^nor con- 
struction work has been as follows: — 



Dbpabtmbnt. 


%S* 


End of 
Yew. 




Averacpe. 


WachiiMtt, 

Siidburyi • • 

JUttributioii, pipe lines and rewn'oirs, 
Dietnbwtion, pumping tUtJona, .... 


46 

80 
65 


42 
67 
78 
60 


74 
77 
97 
68 


56 
61 
86 
56 




238 


283 


308 


258 



CONSTRUCTION. 

Completion op 60-inch Weston Aqueduct Supply Main. 

At the beginning of the year the 60-inch Weston Aqueduct Supply 
Main, authorized under chapter 320 of the Acts of the year 1909, 
was nearly completed, only 144 feet of pipe line remaining to be 
laid in Commonwealth Avenue, in Newton. This work was com- 
pleted on January 13, but the work of resurfacing the street over 
the pipe trench was carried on intermittently by the city of Newton 
until February, when it was suspended on account of bad weather. 
The work was resumed April 1 and completed in August. 

The expenditures for this work during the year 1916 amount to 
$26,354.15 and the total expenditures for the pipe line since the 
work was begun in 1909 amount to $707,363.07. 



Improvement op Beaver Dam Brook. 

The plans and specifications for the improvement of Beaver Dam 
Brook, which is a tributary of Lake Cochituate located in the towns 
of Ashland, Framingham, Sherbom and Natick, were completed 
and proposals for the work were received from contractors on July 
24. The appropriation for this work, which was authorized by 
chapter 814 of the Acts of the year 1913, is $33,000, and as all of 
the proposals received exceeded the appropriation they were rejected. 
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Additional 24-inch Main fkom Dobchester Lower Mills to 

Qttincy, 

At the beginning of the year this main was completed with the 
exception of the box to protect from frost the 24-inch steel pipe 
which is suspended from the bridge over the Neponset River. 
During the year the box was framed at the carpenter shop at the 
Chestnut Hill pipe yard and given a coat of paint and during 
August and September was erected about the pipe. The cost of 
the work was $464.17 which, with the miscellaneous payments on 
account of the pipe line during the year, makes a total of $1,153.19. 

Bellevue Reservoir. 

At the beginning of the year the southern extra high-service 
reservoir on Bellevue Hill in West Roxbury had been completed, 
with the exception of laying the asphalt and tile on the roof and 
the granolithic floor between the steel tank and the masonry wall 
and of finishing the pipe connections and the grading around the 
tower. 

The work on the masonry tower, under the contract with John 
Cashman & Sons Company, was continued during favorable weather 
until the roof was completed on March 18. The granolithic floor 
was laid, the painting completed and the stone masonry cleaned 
down with a sand blast during May and June and the entire work 
was completed on July 11. 

The old steel tank and wooden tower constructed at this place 
by the city of Boston in 1886 was removed by the city after the 
new reservoir was completed. The pipe connections and the grad- 
ing were completed by the department force during the latter part 
of the year. 

The expenditures for this project during the year amounted to 
$16,374.27, making the total cost of the reservoir $87,769.18, which 
is subdivided as follows: — 

Foundation, . . . ' $11,096 04 

Steel tank, 17,221 58 

Tower, . 46,659 14 

Grading and miscellaneous, 1,545 82 

Engineering, 11,246 60 

$87,769 18 
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SuDBUBY Power Plant. 

The work of constructing the hydro-electric plant at the Sudbury 
Dam in Southborough^ which was begun in June, 1915, has been 
continued throughout the year 1916 and with the exception of a 
few unimportant details is now completed. A description of this 
plant was given in the previous annual report. 

At the beginning of the year 1916 the hydraulic turbines and 
electric generators had been built and tested and the work of enlarg- 
ing the wells of the existing gate-house for use as wheel pits and of 
constructing the surge tanks had been finished. 

The three large double-le^f sluice gates, each 11 feet 2 inches 
high by 5 feet 6 inches wide, for controlling the flow of water from 
the reservoir to the turbines, were installed in February and the 
three electrically driven ball-bearing gate stands for operating the 
gates were installed in March. On account of the requirements of 
the hydro-electric service a similar gate stand was installed for 
operating the existing mid-depth sluice gate, which is 5 feet 3 inches 
high by 3 feet 3 inches wide and was formerly operated by hand. 
This gate is now used for controlling the flow through the low-level 
inlet to the 30-inch turbine. The double-leaf sluice gates and the 
gate stands were furnished and installed by the CoflSn Valve Com- 
pany of Neponset. 

In February the Safety Insulated Wire & Cable Company fur- 
nished and installed about 1,550 linear feet of 3-conductor 15,000- 
volt underground cable in two lines between the power station and 
the lightning arrester chamber. These cables were successfully 
tested in place on May 24 ahd 26 under a pressure of 30,000 volts 
by the Testing Department of the Edison Electric Illuminating 
Company of Boston. 

The lightning arrester chamber was built in an existing store 
house at the northerly' end of the dam. It was formed by carrying 
up the exterior granite walls at the northwesterly corner of the store 
house and building concrete interior partition walls to form a fire- 
proof tower about seven feet square with a concrete roof. The over- 
head high-tension wires are brought in through Thomas roof in- 
sulators and the underground cables are brought up through the 
floor. A high wooden fence with barbed wire strung on outriggers 
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at the top has been constructed around the chamber to safeguard 
the public. 

The overhead transmission Hne was constructed by the depart- 
ment force and was completed during the latter part of April. It is 
4,170 feet in length and extends easterly from the lightning arrester 
chamber to the connection with the Edison Electric Illuminating 
Company's line in Brewer Road at the Framingham-Southborough 
boundary line. It consists of three conductors of No. 2 stranded 
semi-hard drawn bare copper wire strung on 42 chestnut poles with 
Thomas 25,000-volt porcelain insulators, lee pins and galvanized 
steel cross-arms of the wishbone type, and a 7 strand galvanized 
steel ground wire f of an inch in diameter is supported by bayonets 
on top of the poles and grounded at intervals of about 500 feet. 

The S. Morgan Smith Company delivered the hydraulic machinery 
at the power station in the latter part of January and proceeded 
with its erection until early in March when the work had progressed 
as far as it was desirable to carry it without having the electric 
generators to connect with. On account of delay of the Westing- 
house Electric & Manufacturing Company in delivering the electric 
equipment the generators were not received until May 6. Their 
erection was then begun and the installation of the hydraulic ma- 
chine!^ was resumed on May 25. 

During the latter part of June the S. Morgan Smith Company 
completed the installation of the two 24-inch and the 30-inch tur- 
bines which it furnished and of the three hydraulic governors fur- 
nished by the Commonwealth, and the Westinghouse Electric & 
Manufacturing Company completed the installation of the two 
275 and one 900 kilo-volt-ampere capacity generators and began 
work on the switchboard. 

On August 25 the machinery was started and operated without 
load. During the following week the electric apparatus was dried 
out and was put under full voltage on August 31. The units operate 
at a speed of 360 revolutions per minute and deliver 3-phase 60- 
cycle alternating current at a pressure of 2,400 volts, which is stepped 
up to 13,200 volts for transmission. 

In attempting to repair a defect in one of the 750 kilo-volt-ampere 
transformers the cast-iron base was cracked and a new case was not 
received until late in November. The plant was put into regular 
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service, however, on September 14 and energy was delivered up to 
the capacity of the single transformer until the second transfonner 
was put into service on November 27. Since that date all of the 
water drawn for supplying the District has been utilized for the 
development of electric energy, which has been sold to the Edison 
Electric Illuminating Company of Boston under a contract which 
provides for the purchase of all of the electric energy generated at 
this station for a period of five years from January 1, 1917. 

The department force installed the electrolytic lightning arrester 
equipment furnished l^y the Westinghouse Electric & Manufacturing 
Company, also the ground plates for the arrester and for the electric 
equipment at the power station. This force also installed about 620 
linear feet of iron conduit, which is embedded in the power station 
floor, for the station wiring, and put in the wires for the station 
lighting and for the power circuits for operating the sluice gates, 
governor oil pump and station water supply pump. An air inlet was 
constructed in the southerly wall of the station below the floor and 
fitted with a grating and damper so that the amount of air admitted 
to cool the generators may be regulated from the power station floor 
by means of a rod attached to the damper. Removable iron grating 
subfloors have been constructed in the wells under the generators 
for use in making inspections of the machinery and piping. 

For the protection of the plant in case of fire the two large station 
transformers, which together contain about 2,080 gallons of oil, have 
been provided with quick opening oil drain valves connected by a 
line of 3-inch pipe to a large steel storage tank 14 feet 6 inches long 
and 5 feet in diameter coated on the interior with special oil-proof 
paint and buried in the ground outside of the station. In case of 
emergency the transformer oil drain valves can be instantly opened 
by operating levers near the switchboard which will allow the oil to 
flow quickly from the transformers into the storage tank. The drain 
piping is also arranged so that the oil in the transformer cases may 
be pumped through a filter press for purification when necessary. 

The expenditures for the plant during the year amount to $46,- 
175.84 and the total expenditures to the close of the year amount 
to $97,108.35. The cost of the plant, including reserves retained 
under contracts and other amounts not yet paid is $100,881.52, 
subdivided as follows: — 
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Foundations, wheel pits and surge tanks, $46,906 14 

Hydraulic turbines (1,600 horse power), 13,410 95 

HydrauUc governors, 2,516 06 

Electric equipment (1,450 kilo-volt-amperes), 20,859 76 

Transmission line (1,550 feet imderground, in 2 lines), . 1,714 50 

Transmission line (4,170 feet overhead), 1,914 54 

Lightning arrester chamber, ^. . . 1,175 17 

Station floor, wiring, water supply, plumbing and furnishings, 1 291 71 

Hand travelling crane, 880 00 

Engineering and inspection, . 10,212 69 

S100,881 52 

Wachusett-Sudbury Transmission Line. 

The preliminary work for the Wachusett-Sudbury transmission 
line was begun immediately after the acceptance^ on September 25, 
of the joint proposal of the New England Power Company and the 
Edison Electric Illuminating Company of Boston for the purchase 
of all the electric energy to be generated at the Wachusett power 
station for a period of ten years from the completion of the proposed 
high-tension transmission line from the Wachusett power station in 
Clinton to the Sudbury power station in Southborough. 

The transmission line will be about 16 miles in length and, with 
the exception of the steel towers required for several long spans 
which are necessary at certain points, the line will be suspended 
from chestnut poles about three-fourths of which will be cut from the 
standing timber on the water works lands surrounding the Wachusett 
Reservoir. A force of several men was engaged for three weeks in 
cutting and peeling the chestnut trees and 177 poles 40 to 50 feet 
in length were cut and taken out to the roadsides where they were 
skidded up ready for transportation to the points where they will be 
used. The cost of this work has averaged $2.25 per pole. 

The preliminary engineering and field work required in connection 
with the preparation of the plans and profiles of the transmission 
line has been completed. The total expenditures for the line amount 
to $1,014.45. 

Additional Northern Extra High-service Pipe Line and 

Pumping Machinert. 

Under chapter 172 of the Greneral Acts of the year 1916 provision 
was made for a 16-inch pipe line to extend from the northern extra 
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high-service standpipe in Arlington to the Lexington boundary line, 
a distance of about 6,000 feet. Provision was also made under this 
chapter for additions to' the pumping machinery at the northern 
extra high-service pumping statiop in Arlington. 

The present supply for Lexington is furnished from the Arlington 
standpipe through .the local pipe lines belonging to the town of 
Arlington, which are used jointly by the Metropolitan Water Works 
and the town. In times of maximum consumption this service is 
not entirely satisfactory and the proposed 16-inch supply main is 
to be constructed to remedy this condition. 

The preliminary plans for the proposed pipe line were prepared 
early in the summer and proposals were received for the cast-iron 
pipes and special castings required, but none was accepted because 
of the high prices. The contract plans for the pipe line "have been 
completed but as the work is not extremely urgent it has been de- 
ferred until it can be done under more economical conditions. 

The proposed improvements at the northern extra high-service 
pumping station include the installation of a steam driven centrif- 
ugal pimiping unit with a capacity of 3,000,000 gallons in 24 hours, 
a return tubular boiler 54 inches in diameter x 17 feet in length, 
similar to the two boilers now in use, and the enlargement of the 
coal pocket. The plans and specifications for this work were nearly 
completed at the close of the year. 

The total expenditures for the improvements in the northern extra 
high-service works during the year amount to $202.86. 

Southern Extra High-service Pipe Line. 

Chapter 172 of jthe General Acts of the year 1916 also provides 
for the construction of a 12-inch southern extra high-service pipe 
line approximately 2,050 feet in length in Poplar Street, West Rox- 
bury, and a duplicate 12-inch submerged pipe line about 360 feet in 
length for the Neponset River crossing at West Street in Hyde Park. 

Preliminary plans have been prepared for these pipe lines w^hich 
are to be constructed to provide more reliable service for the south- 
ern extra high-service districts in Hyde Park and Milton, but on 
account of the high price of cast-iron pipes and specials this work 
has also been deferred until it can be done under more favorable 
conditions. 

The total expenditures for this work amount to $136.59. 
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Meters and Connections. 

As a result of the purchase in August, 1913, of the Boston Water 
Works supply mains located in Brookline and Somerville it has 
become necessary to relocate several of the Venturi meters and make 
some new connections in order to operate these pipe lines and meas- 
ure the water supplied in a satisfactory manner. During the year 
contracts have been made for the Venturi meters, gate valves, check 
valves, special castings and other materials required for this work, 
but on account of delays in the delivery of some of the materials 
only a portion of the construction work has been completed. 

In October a 36-inch connection, including a 36-inch main valve 
and 6-inch by-pass valve, was made between the former 48-inch 
Boston Water Works main and the easterly 48-inch Metropolitan 
Water Works Spot Pond line in Beacon Street at Winchester Street, 
Brookline, which will permit the use of the Spot Pond line for the 
Boston service. The cost of this connection was $2,091.85. 

Early in December a 20-inch Venturi meter with 6J-iiich throat 
section, 6-inch blow-oflf and 20-inch check valve were installed on the 
former 20-inch Boston Water Works main in Harvard Street at the 
Boston-Brookline boundary line. On account of unfavorable weather 
the connection of the blow-oflf pipe with the drain was deferred and 
will be completed next season. The cost of the work at this place 
was $988.53. 

The 30-inch Venturi meter formerly maintained at the junction of 
Pearl and Walnut streets in Somerville was removed early in August, 
before the city of Somerville constructed the new street pavement 
at this place. A new 10-inch throat section was substituted for the 
old 13Hiich throat section formerly used with this meter and during 
December the meter was installed in the former Boston Water Works 
30-inch cement and iron main on Perkins Street at the Boston- 
Somerville boundary line. A 30-inch check valve and 12-inch blow- 
off were also installed at this place but on account of the unfavorable 
weather the work of connecting the blow-off pipe with the sewer was 
deferred and will be completed next season. The cost of removing 
the meter and making the new installation was $2,155.29. 
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Engineering. 

The engineering force employed in connection with construction 
work has made surveys, plans and studies for the various projects 
and prepared the contract specifications and estimates, and has 
supervised and inspected the work done and the materials furnished 
by the contractors. 

MAINTENANCE. 

Rainfall and Yield of Watersheds. 

The precipitation on the watersheds was below the normal until 
March 1; for the following three months it was close to the average; 
from June 1 to October 1 it was somewhat above the normal and 
was below the average during the remainder of the year. 

The total precipitation for the year was 43.43 inches on the 
Wachusett watershed, 39.96 inches on the Sudbury watershed and 
38.15 inches on the Cochituate watershed. 

The average precipitation on the Wachusett watershed for the 
past twenty years is 45.30 inches; on the Sudbury watershed for the 
past forty-two years 44.67 inches, and on the Cochituate watershed 
for the past fifty-four years 45.30 inches. 

The yield of the Wachusett watershed was above the normal dur^ 
ing January and February, and April, May, June and July. The 
average for the year was 1,215,000 gallons per day per square mile, 
which is 13 per cent, greater than the average yield for the past 
twenty years. The yield of the Sudbury watershed was 904,000 
gallons per day per square mile during 1916, which is 92 per cent, of 
the average during the past forty-two years and 1 per cent, greater 
than the average for the past nineteen years, the period during which 
water has been discharged into Sudbury Reservoir from the Wachu- 
sett watershed. The yield of the Cochituate watershed was 1,026,000 
gallons per day per square mile in 1916, or 11 per cent, greater than 
the average for the past fifty-four years. 

During the year the city of Worcester turned 4,397,000,000 gallons 
of water into the Wachusett watershed from the 9.35 square miles 
formerly in the watershed which it took for its water supply in 1911. 
Of this quantity 648,200,000 gallons were received between June 15 
and December 15. 
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Stobage Reservoirs. 

The capacities of the storage reservoirs of the Metropolitan Water 
Works, the elevation of the water surfaces and the quantity of water 
stored in each reservoir at the beginning and at the end of the year 
are shown by the following table. 



Stobaoe Rxsbbvoibb. 


Eleva- 
tion* 

of 
High 

Water. 


Capacity 
(Gallons). 


Jan. 1. 1916. 


Jan. 1. 1917. 


Eleva-. 
tioni 

of 

Water 

Surface. 


Amount 

stored 

(Gallons). 


Eleva- 
tion* 

of 

Water 

Surface. 


Amount 

stored 

(Chdlons). 


Cochituate watershed: — 














LakeCoefaituate,s . 


144.36 


2.097,100.000 


142.93 


1.760.000.000 


143.23 


1.830,100,000 


Sudbury watershed: — 














Sudbury Reservoir, 


260.00 


7.253.600.000 


249.53 


3.340.300.000 


258.49 


6.623.800,000 


Frafningham Reservoir 

No. 1. 
Framingham Reservoir 

No. 2. 

No. 3. 
Ashland Reservoir, 


169.75 
177.87 
186.74 
225.21 


287,500,000> 
529.900.000 > 
1.180,000,000* 
1,416,400,000 


167.89 
176.19 
184.48 
224.53 


224,300.000 

489.900,000 

1.017,600.000 

1.379,000,000 


167.70 
176.02 
183.53 
224.28 


216,100,000 

482,600,000 

942.300,000 

1.365.200,000 


Hopkinton Reservoir, . 


305.00 


1,520,900.000 


304.24 


1,473.300.000 


304.07 


1,462,700.000 


Whitehall Reservoir, 


337.91 


1,256.900.000 


337.29 


1,136.200.000 


336.65 


1.013.300,000 


Farm Pond, . 


159.25 


167.500.000 


157.87 


94.400.000 


157.39 


69,600,000 


Wachusett watershed: — 












. 


Wachusett Reservoir, 
Totals, .... 


305.00 


64.968.000,000 


391. 0J$ 


59.728.600.000 


387.11 


54.679.600.000 


— 


80.677.700.000 


- 


70.643.600.000 




68.685.300,000 



* Elevation in feet above Boston City Base. 

* Excluding Dudley Fond which was abandoned April 3, 1916. 



> To top of Flashboards. 



The diagram, facing page 56, shows the quantity of water stored 
in the Wachusett Reservoir and the quantity stored in all the storage 
reservoirs combined during the year. 

Wachusett Reservoir, — At the beginning of the year the Wachusett 
Reservoir contained 59,728,600,000 gallons of water or 5,049,000,000 
gallons more than at the close of the year. The water in the reser- 
voir was 3.95 feet below high-water line or at elevation 391.05 at 
the beginning of the year. It rose gradually to elevation 392.96, 
which was reached on February 4, and remained at about this ele- 
vation until February 26. Between February 23 and 26 there was 
a precipitation of 2.78 inches of warm rain which caused the water 
to rise 1.8 feet in the reservoir by March 1, when it was at elevation 
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394.6, or within one-half a foot of high-water line. Water was then 
allowed to waste from the reservoir into the Nashua River below the 
dam in order to provide for the large yield which was anticipated 
from the deep accumulation of snow on the watershed. On March 
15, the new sluice gates at the Sudbury power station having been 
set in position and tested, the filling of that reservoir, which had 
been drawn down for this work, was begun with water from the 
Wachusett Reservoir and the waste from the reservoir was stopped. 
Under the draft for filling the Sudbury Reservoir the elevation of 
the water in the Wachusett Reservoir subsided until March 25 when 
it was at elevation 392.16. It then rose steadily with the melting of 
the snow on the watershed until it reached high-water line on April 
13, and remained above this elevation for the next four months, dur- 
ing which time water was wasted almost continuously, the waste 
having been resumed again on April 1 on account of the rapid melt- 
ing of the snow which produced such a large yield that on April 2 
it was necessary to wapte water from the reservoir at the rate of 
530,000,000 gallons per day, in addition to the draft of 250,000,000 
gallons per day which was being maintained at the time for filling 
the Sudbury Reservoir. 

From February 29 to August 1 19,378,500,000 gallons of water | 

were wasted from the reservoir through the pipes into the pool below 
the dam or over the spillway into the waste channel. The maximum 
rate at which water was wasted from the reservoir was 680,000,000 
gallons per day on Junie 3 and 4. The highest elevation reached by 
the water in the reservoir was 395.75 on June 11, and the lowest 
elevation was 387.07 on December 30. No water was wasted from I 

the reservoir after August 1 and the water surface, which was at 
elevation 395.48 at that time, subsided with the constant draft for 
water supply at a practically uniform rate until the end of the year 
when it was at elevation 387.11. 

There has been discharged from the reservoir through the pool 
below the dam and the pipe line leading to the canal at the Lan- 
caster Mills 1,018,100,000 gallons of water, in accordance with the 
provisions of section 4 of chapter 488 of the Acts of the year 1895, 
which requires that not less than 12,000,000 gallons and such further 
quantity, not exceeding 12,000,000 gallons, as the owners of the mills 
shall deem necessary, shall be allowed to flow from the reservoir 
during each week. i 
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The emergency pumping station of the city of Worcester, located 
on the shore of the reservoir at South Bay in Boylston, was not 
operated by the city during the year. 

To prevent organic matter from being washed into the reservoir 
by the action of the waves on the slopes near Pine Hill in West 
Boylston the soil was stripped from an area 670. feet in length and 
from 5 to 60 feet in width, containing 0.2 of an acre, at a cost of 
$243.22. 

Miscellaneous d6bris brought into the reservoir during high water 
flow in the spring was collected from the shores and disposed of at 
a cost of $202.84. 

Brush and weeds have been mowed, raked up and burned along 
the sides of the highways adjoining the water works lands and the 
brooks flowing directly into the reservoir; along the margin of the 
reservoir for a distance of about 2 miles; from a strip of water works 
land about 100 feet in width extending for a distance of 2| miles 
along the highways bordering the reservoir, and at the North and 
South dikes. This work extended over a distance of 29f miles and 
cost $1,638.45. 

The bed of the Stillwater River for a length of about 650 feet 
above the Stillwater basin, where large quantities of material had 
been washed into it during freshets, was straightened and deepened 
about 1 foot for an average width of 50 feet at a cost of $377.28. 

The brook which enters the reservoir at Hastings Cove in Boyl- 
ston was straightened, graded and paved on the bottom and sides 
for a length of 972 feet at a cost of $713.30. 

A steam heating plant was installed at the Tucker house in Boyl- 
ston, which is occupied by patrolman Knight, who furnished the 
heater. The radiators and piping were furnished from the depart- 
ment storage yard and the labor was performed by the department 
employees. 

The buildings at the Clinton and Oakdale storage yards have been 
kept in good condition. The dwelling purchased from Rosie A. Howe 
last year, located near Waushacum Brook at Sterling Junction, has 
been rented to one of the department employees since November 1. 

A ditch 587 feet in length and about 2| feet in depth was exca- 
vated, and concrete head wall and two 15-inch vitrified pipe culverts 
were constructed to provide an overflow at times of high water from 
the Lily Ponds at West Boylston. The excavated material was 
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used for subgrading the forest road at this place, which was later 
surfacedv with gravel. The cost of the work was $183.90. 

Wheelock wire fences were constructed along the boundary of the 
water works land for a distance of 2,767 feet at the Andrew J. 
Scarlett and W. A. Woods lands in West Boylston and the William 
Kingsbury land in Sterling at a cost of about 10 cents per linear 
foot. An equivalent length of party fence was constructed by these 
adjoining owners. 

The plank foot-bridge over the waste-weir at the dam, where 
unsafe, and two cracked cast-iron standards were repaired at a cost 
of $160.77. 

Sudbury Reservoir. — At the beginning of the year the water in 
Sudbury Reservoir was at elevation 249.53 or 9.47 feet below the 
crest of the waste-weir, having been kept down in connection with the 
construction of the power plant, and, with the exception of a few 
days early in February, the water was kept below this elevation 
until March 15 when it was at elevation 246.58. After this date 
there was no further necessity for keeping the water at a low eleva- 
tion and during the following three weeks the reservoir filled to the 
crest of the waste-weir, largely with water let down from the Wachu- 
sett Reservoir for this purpose. From April 11 to 26 water was 
allowed to flow over the waste-weir, which is at elevation 259. The 
flashboards were then put in place and the reservoir filled to high- 
water line, or elevation 260. . 

From April 26 to September 28, when the hydro-electric unit for 
the Framingham Reservoir No. 3 service was put into regular oper- 
ation, the supply for Reservoir No. 3 was drawn over the waste-weir 
by regulating the flash-bpards. After September 28 the water in 
the reservoir was kept below the top of the flash-boards and the 
entire supply to Reservoir No. 3 was passed through the turbine 
and used for the generation of electric energy. The flash-boards 
were removed on November 28, when the ice began to form, and the 
water was thereafter maintained from half a foot to a foot below the 
crest of the waste-weir. 

The usual attention has been given to the care of the reservoir 
lands and structures. Objectionable material which had collected in 
the coves was removed; the brush was mowed in the lanes through 
the woods along the boundary lines for a distance of 8 miles; the 
stone wall in Clemmons Street was repaired; 17 chestnut poles were 
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cut for future use in constructing a permanent telephone line to re- 
place the temporary line now maintained over private land; the life 
preservers and holders and the iron flash-board standards for the 
waste-weir were painted and 15 new stop-planks were made for use 
in the power station. 

The lower tenement in the house near the dam was painted and 
papered at a cost of $111.96, and has been occupied by the operator 
in charge of the power station since August 26, 1916. Leaks in the 
pipe through which water is supplied to the house and barn were 
repaired. Some repairs were made at the Cratty house in Fayville. 

The leaks in the copper roof of the power station were repaired at 
a cost of $140.56 and the walks and drives and grass land disturbed 
by the construction of the power plant were repaired. 

The runabout auto-truck purchased last year for the use of the 
foreman in charge of the work at the reservoir has materially in- 
creased the efficiency of the labor force and been of much value in 
extinguishing fires. The distance covered with the auto-truck during 
the year was about 7,200 miles. 

A parcel of land containing an area of one acre, located near the 
junction of Marlborough and Sears roads in Southborough, was ac- 
quired in fee during the year. 

Framingham Reservoir No» S. — All of the water delivered through 
the Sudbury Aqueduct for the supply of the Metropolitan Water 
District was drawn from this reservoir which was in turn supplied 
with water from the Sudbury Reservoir as required, and on account 
of using the reservoir in this manner the flash-boards were kept on 
the overflow throughout the year and the water in the reservoir 
fluctuated between elevation 183 and 186 during the greater part of 
the year. In the latter part of March and early part of April the 
water was drawn down to elevation 181.50, and at times in April, 
May and June wat^r was wasted over the top of the flash-boards 
which were at elevation 186.50. Water was also wasted from the 
reservoir through the waste gates at times from February to June, 
inclusive, and in November and December. 

The gate-house and dam received the usual care. Fertilizer was 
spread over the embankment and the boat house was shingled and 
painted. Brush was mowed and burned in the lanes through the 
woods along the boundary of the reservoir lands for a distance of 
2.5 miles. 
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Framingham Reservoirs Nos, 1 and 2, Ashland, Hopkinton and 
Whitehall Reservoirs, — No water was drawn from these reservoirs 
for the supply of the District during the year and they were kept 
substantially full, and, with the exception of Whitehall Reservoir, 
with the flash-boards on the overflows except during cold weather 
when they were removed on accoimt of the ice. The water was drawn 
down a foot or so, as usual, during the freshet season so that the 
amount of water wasted down the Sudbury River could be conven- 
iently regulated. 

A discharge of not less than 1,500,000 gallons per day was main- 
tained throughout the year from Reservoir No. 1 into the Sudbury 
River, as required by the provisions of chapter 177 of the Acts of 
the year 1872, and water was also discharged in larger quantities 
from time to time as required to dispose of a portion of the yield 
of the watershed above Dam No. 1 which could not be stored in the 
reservoirs. 

The usual attention was given to the dams, gate-houses and 
structures at these reservoirs. Fertilizer was spread on the embank- 
ments at Reservoirs Nos. 1 and 2. The riprap slopes and the grounds 
at all dams and the ironwork and stop-planks at the gate-houses 
have been kept in good condition. The foreman's house and bam 
and the tool-house at Reservoir No. 1 were painted and minor repairs 
were made at th6 premises occupied by the attendants at the Ash- 
land and Hopkinton reservoirs, and some pointing was done at the 
waste-weir at the Ashland Reservoir. Brush has been mowed and 
burned for a total length of 19 miles along the waste channels and 
in the lanes through the woods along the boundary lines of the water 
works lands at these reservoirs, and 6,200 linear feet of new lanes 
have been cut at Hopkinton Reservoir. 

At Whitehall Reservoir some grading was done on the water works 
lands located along the outlet brook between Wood Street and the 
lower mill pond dam and at the upper end of the brook near the 
reservoir. The number of cottages located on the shore of the res- 
ervoir is 65, which is the same number as at the close of last year. 
There were 11 motor boats, 80 row boats and 34 canoes in use on 
the reservoir during the year or a total of 125, which is an increase 
of 2 since last year. 

The foreman who has charge of the work at these reservoirs is 
also in charge of the work at Reservoir No. 3 and Cedar Swamp, 
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and on account of the large area covered and the satisfactory re- 
sults obtained during the previous year with the runabout truck 
at Sudbury Reservoir a similar truck was purchased for his use in 
April and at the close of the year he had traveled a distance of 
6,900 miles in the truck in connection with his work. 

Farm Pond. — The water in Farm Pond was 1.38 feet below high 
water line at the beginning of the year, It rose gradually until May 
1 when it was 0.41 of a foot below high-water line. It then fell 
slowly and was 1.86 feet below high water at the close of the year. 

Under the rights reserved by legislation the town of Framingham 
and the railroad companies have continued to take water from the 
Farm Pond drainage area for water supply during the year, but 
no water was discharged into the pond from sources outside its 
watershed. No water was wasted from the pond and no water was 
drawn from it for use in the Metropolitan District. 

During the year the town of Framingham pumped 230,300,000 
gallons for a portion of its water supply from the filter-gallery lo- 
cated on the easterly shore of the pond, and the Boston & Albany 
and New York, New Haven & Hartford railroad companies took 
approximately 145,000,000 gallons directly from the pond. 

Lake Cochituate. — At the beginning of the year the water in Lake 
Cochituate was at elevation 142.93 or 1.43 feet below high-water 
line, and water was wasted fro'm the lake as required to dispose of 
the yield between January 1 and July 26 and have the water down 
about 2.8 feet to allow for anticipated work on the improvement of 
Beaver Dam Brook, which, however, was not carried out, and the 
water in the lake was allowed to rise gradually and had reached 
elevation 143.23 at the end of the year. No water was discharged 
into the lake from outside its watershed during the year. 

New tin was put over the entire roof of the effluent gate-house, 
to replace the former tin roof which had been in service many years 
and was blown off by a heavy wind during a storm in December, 
1915. ' 

At the shop the 5 horse power engine and boiler were removed 
and a 9 horse power Hoadley engine from the store-house at Fram-^ 
ingham was installed in place thereof, and a lean-to about 16 feet 
long X 8 feet wide was constructed for housing the auto truck. 

The automobile used by the superintendent and sanitary in- 
spectors, the truck used along the aqueduct lines and the motor 
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boat used on the lake were overhauled and repaired by the force at 
Lake Cochituate. 

In connection with the maintenance of the surface water drain 
from Cochituate Village the grass was mowed on the slopes of the 
open channel and the sediment was removed from the catch basins 
and from the sand catcher on Bannister's Brook. 

Minor repairs were made at the barn, wagon shed and foreman's, 
house and some painting and papering were done at the house. Dur- 
ing the year 16 cottages and 2 garages were built by the adjoining^ 
property owners, making a total of 90 cottages around the lake at 
the end of the year. 

Alonzo S. Carson, who was employed as foreman at the lake by 
the city of Boston from June 14, 1889 to January 1, 1898, and after 
that date by this department, died on March 21 and since then 
John Ralston has had charge of the work at the lake in addition to 
the work along the Cochituate, Sudbury and Weston aqueducts. 

Dudley Pond. — Under the provisions of chapter 94 of the Gen- 
eral Acts of the year 1916, which took effect April 3, the connection 
with Lake Cochituate was permanently closed and all interest in 
and .control over the waters of the pond were transferred to the town 
of Wayland on April 18. 

Aqueducts. 

WachiLsett Aqueduct. — Water was discharged through the Wachu- 
sett Aqueduct from the Wachusett Reservoir during 321 days in 
1916. The total time that the aqueduct was in use is equivalent to 
174 days, 10 hours a,nd 41 minutes, and the total quantity of water 
discharged was 37,448,200,000 gallons, equivalent to an average of 
102,317,000 gallons per day for the entire year. This quantity does 
not include 3,700,000 gallons used in cleaping the aqueduct. 

The Westborough State Hospital pumped 62,972,000 gallons of 
water, equivalent to an average consumption of 172,000 gallons per 
day, from the open channel at the lower end of the aqueduct. 

The usual care has been taken of the aqueduct lands and struc- 
tures and the brush, grass and weeds have been cut. The mowing^ 
covered a length of 10 miles and cost about $87 per mile. Wheelock 
No. 65 wire fence was constructed along the aqueduct land for a 
length of 13,383 feet, at a cost of 15 cents per linear foot including^ 
16 iron gates each 10 feet in length. This fence replaces a spruce 
board fence which was erected in 1897.' About 6i acres of aqueduct 
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embankment in Berlin and Northborough were regraded, dressed 
with fertilizer and sown with grass seed at a cost of $77 per acre. 

The work of improving the 6-acre parcel on the north side of the 
open channel, just below the upper dam, which was begun in 1915 
has been continued, the work this year including the construction of 
480 feet of board bottom drainage ditch and grading and seeding. 
The ditch cost $1.05 per linear foot and the grading and seeding 
cost $19 per acre. 

The upper 7 miles of the aqueduct was thoroughly scrubbed on 
the inside with stiff brooms and dean water in August, at a cost 
of $43 per mile. This work included the application of a wash of 
two coats of Portland cement grout containing 2 per cent. Medusa 
waterproofing compound to a length of 25 feet of the aqueduct at 
the westerly end of the Assabet Bridge, in continuation of the work 
done last year, to check a slight leakage which continued at this 
place. 

Early in the summer the portion of the open channel from the 
terminal chamber of the masonry aqueduct down to the 4ipper dam 
was improved along the shore line by removing bunch grass and 
other vegetation and regrading the slopes with the fine material 
washed down by the flowing water and facing them with heavy 
gravel found along the shores. The cost of the work was 3.2 cents 
per linear foot of shore line, which is equivalent to a maintenance 
cost of less than $11 per mile of shore line per year. This work com- 
pleted the improvement of the shore line of the open channel for its 
entire length, which has been in progress during the past two years. 

A parcel of land containing 3.33 acres, located near the terminal 
chamber of the Wachusett Aqueduct, between the open channel and 
the New York, New Haven and Hartford Railroad, was acquired in 
fee, and an easement in a strip of land containing 0.33 of an acre^ 
extending from the railroad to Cedar Street, was acquired for a right 
of way to the terminal chamber. 

Sudbury Aqued/ud. — With the exception of 5 hours, on July 11, 
the Sudbury Aqueduct was in service throughout the year for con- 
veying water from Framingham Reservoir No. 3 to the Chestnut 
Hill distributing reservoir. The total quantity of water discharged 
through the aqueduct was 18,431,700,000 gallons, equivalent to an 
average of 50,360,000 gallons per day for the entire year, which is 
12,901,000 gallons per day less than in 1915. This reduction was 
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due to the increased flow in the Weston Aqueduct since February 
8, when the new 60-inch Weston Aqueduct Supply Main was put in 
service. 

The interior of the gate-house at Farm Pond was cleaned and 
painted and minor repairs were made to other structures along the 
line of the aqueduct. The culverts were kept free from snow and 
ice; brush, grass and weeds were mowed where the aqueduct land is 
not cared for by the adjoining owners. Chemical fertilizer was 
spread over the embankments where necessary to keep the land in 
good condition, 28,500 pounds of fertilizer being used for this purpose. 

The town of Wellesley laid a 6-inch water pipe in Brookside Road 
over the two 48-inch pipes and under the 60-inch pipe at the Rose- 
mary siphon. The city of Newton constructed 620 feet of 8-inch 
sewer and 1,080 feet of 6-inch water pipe parallel with the aqueduct 
in Tyler Terrace. For the sewers cast iron pipe with lead joints was 
used and the laying of the pipe was carefully inspected to make sure 
that it was perfectly tight. 

Weston Aqtieduct. — Water was supplied from the Sudbury Res- 
ervoir to the Weston Reservoir through the Weston Aqueduct on 353 
days during the year. The total time that this portion of the 
aqueduct was in service was equivalent to 327 days, 4 hours and 
50 minutes, and the total quantity of water discharged was 19,288,- 
000,000 gallons, equivalent to an average of 52,699,000 gallons per 
day for the entire year, which is 19,126,000 gallons per day more 
than in 1915, due to the increaised flow since February 8, when the 
new 60-inch Weston Aqueduct Supply Main was put into service. 
This portion of the aqueduct was out of service twice in January and 
twice in February in connection with the installation of the hydro- 
electric machinery in the Sudbury power station, and the entire 
aqueduct was out of service from April 26 to May 1, inclusive, while' 
the Weston Aqueduct Supply Mains were shut off. Since the in- 
stallation of the hydro-electric machinery at the Sudbury power 
station was completed, on November 26, the upper portion of the 
Weston Aqueduct has not been in service on Sundays and holidays 
and the total flow for the week has been discharged between 7 a.m. 
and 11 P.M. on the other days. 

At the head-house, near the Sudbury Dam, several joint leaks 
were repaired in two of the 60-inch pipe lines. These pipes enter 
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the head-house on the up-stream side. The leaks were detected 
from the water which rose to the surface of the ground. The pipes 
were xmcovered and small joint leaks were found, one on top of pipe 
line No. 2 at the 6th joint from the end of the pipe line in the head- 
house, one on top of pipe line No. 3 at the 6th joint, and another 
extending over the upper half of the 4th joint in this line. The 
weir and wooden racks formerly maintained in the head-house were 
removed and all necessary changes were made to provide for the use 
of the aqueduct in connection with the operation of the Sudbury 
power station. The iron columns which support the floor of the 
head-house, the floor beams at siphon chamber No. 1 and all of the 
manhole covers along the line were painted. 

The lower aqueduct lands and terminal chamber were cared for by 
the usual force. 

All of the culverts have been kept free from snow and ice. At 
the White place in Nobscot some painting and papering were done 
and the roof of the shed of the store-house was shingled. 

Several stretches of fence were repaired, the brush, grass and 
weeds were mowed on the aqueduct land and chemical fertilizer was 
spread over the embankments where necessary to maintain them in 
fertile condition. About 22,000 pounds of fertilizer was used and 
approximately two-thirds of the total area of the embankments was 
fertilized. This work was located principally between Edgell Street, 
Framingham, and Main Street in Wayland. The sprouts in the 
lanes through the woods along the boundary lines of the aqueduct 
lands at the White place were cut and burned. 

Cochituate Aqueduct. — No water was discharged through the 
Cochituate Aqueduct during the year and only the portion of it 
below the influent chamber at Chestnut Hill Reservoir was used in 
connection with the operation of the works. 

The embankments along the line were dressed with chemical 
fertilizer where necessary to keep them in satisfactory condition; 
6,000 pounds of fertilizer was used for this purpose. The culverts 
along the line have been kept open, new fences have been built for 
a length of 555 feet and the old fence on the north side of Wash- 
ington Street in Wellesley was removed. Brush, grass and weeds 
were mowed along the line. 

Considerable work has been done in the vicinity of the aqueduct 
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during the year by the town of Wellesley in constructing its new 
sewerage system. In connection with this work a 12-inch sewer 
was laid under the aqueduct just east of Morton's culvert, which 
is located a short distance from the Town Hall. The aqueduct at 
this place is built in quite a high embankment and to guard against 
possible injury to the aqueduct from settlement, the contractor who 
was laying the sewer for the town was not allowed to carry the 
trench excavation into the slopes of the embankment beyond the 
point where the material supporting the aqueduct would stand at 
the angle of repose, and he was required to securely sheet and brace 
the excavation. A pipe 24 inches in diameter and 20 feet in length, 
made of steel plates f of an inch in thickness, was then forced under 
the aquediict by using a 35-ton hydraulic jack and excavating the 
material from tl^e end of the pipe as it was pushed ahead. To keep 
the pipe on line and grade the portion projecting beyond the em- • 
bankment was securely held in a timber cradle constructed for the 
purpose. The time required to force the pipe under the aqueduct 
was six days, the daily progress varying from IJ feet to 4 J feet. 
The material excavated was fine sand for the lower two-thirds, 
with gravel filling for the upper one-third. After the 24-inch pipe 
was forced through a 12-inch cast-iron sewer pipe was laid inside of 
it and the space between the pipes was filled solid with cement grout 
under pressure. 

Sewers 8 inches in diameter were constructed across and over the 
aqueduct at Rice Street, Forest Street and Laurel Avenue. Sewers 
10 inches in diameter were laid above the aqueduct in Central Street 
between Weston Road and Linden Street for a distance of 1,327 
feet, and although the structures are approximately parallel the 
sewer crosses the aqueduct three times. A sewer 10 inches in di- 
ameter was also constructed above the aqueduct for a distance of 
680 feet in Washington Street. This sewer crosses the aqueduct at 
Abbott Road and runs northeasterly parallel to and about 25 feet 
east of the aqueduct. 

All of the sewers located near the aqueduct were laid with cast- 
iron pipes and lead joints and the manholes were thoroughly plastered 
with Portland cement mortar under our inspection to insure water- 
tight work. 
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Sanitary Inspection op Watersheds. 

The usual sanitary inspection of the watersheds was made during 
the year for the purpose of preventing pollution of the water supply. 
A summary of the work is given in the 'tables on pages 70 and 71. 

Ice cutting operations were inspected at several ponds and res- 
ervoirs during the winter and special watchmen were employed from 
May to September, inclusive, to prevent bathing and unauthorized 
boating or fishing in the reservoirs. 

Wachusett Watershed. 

On the Wachusett watershed 2 dwellings were built during the 
year in Boylston, 14 in West Boylston and 7 in Holden; and 12 
premises were destroyed by fire and 2 removed. Five small cottages 
were built at the Waushacum Lakes in Sterling. As a result of these 
changes there has been an increase of 14 premises on the watershed 
during the year, making a total of 1,720 premises.* 
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Sudbury Watershed. 

m 

On the Sudbury watershed there were 4,849 premises at the be- 
ginning of the year and 4,874 at the end of the year, an increase of 

25 premises during the year. This increase results from the con- 
struction of 30 buildings and the destruction by fire or removal of 
5 buildings. 

Cochituate Watershed. 

On the Cochituate watershed there were 3,206 premises at the 
beginning of the year and 3,144 at the end of the year, a decrease 
of 62 premises during the year. This decrease results from the ex- 
clusion of 151 premises on the Dudley Pond watershed from the 
Cochituate system and the addition of 89 premises on this water- 
shed during the year. The premises excluded at Dudley Pond in- 
clude 46 permanent dwellings, 94 summer cottars and 11 other build- 
ings. Seventy-three of the premises have wells, 70 use the public water 
supply and 88 have cesspools. 

Protection of the Water Supply. 

FiUration and Chbrination. 

On the Wachusett watershed the surface water from 525 acres in 
the village of Sterling has been filtered at the Sterling filter-beds. 
The sewage from the Worcester County Training School has been 
purified at the filter-beds on Beaman Street in West Boylston, and 
the sewage from five sunmier cottages at Sterling Junction was 
'filtered at the Gates Terrace filter-beds from April 18 to November 
4. The cost of maintaining all of these filters was $591.14. 

On the Sudbury watershed the surface water from an area of 2 
square miles in Marlborough has been filtered at the Marlborough 
Brook filter-beds before entering the Sudbury Reservoir. Diluted 
sewage from the Marlborough main sewer was received at the com- 
bined storage reservoir and filter-bed on Farm Road from February 

26 to 29, inclusive; March 27 to April 18, inclusive; April 28 and 
29, May 7 to 9, inclusive, and June 17. The ground water from the 
sewer underdrain was received from March 1 to 11 and 19 to 22, 
inclusive, and on March 26, April 19 to 27, inclusive, and from May 
7 to June 10, inclusive. The drainage from the Southborough swim- 
ming pool was filtered and the surface water from the Fay School 
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grounds in Southborough^ and from Cherry Street Brook at Fayville 
was treated with calcium hypochlorite at times during the year 
when this treatment appeared to be desirable. The cost of the fil- 
tration and chlorination work on the Sudbury watershed was 
$3>209.98. 

On the Cochituate watershed the surface water from an area of 
about one square mile of the thickly settled portion of the town of 
Natick was pumped at the Pegan filter station and filtered before 
it was allowed to enter Lake Cochituate, with the exception, how- 
ever, of the overflow from the intercepting reservoir from February 
26 to 29, inclusive; March 26 to 31, inclusive; April 1 to 5, inclusive; 
April 9, 15, 16, 23, 29 and 30, May 17 and June 17, amounting to 
20,000,000 gallons, all of which was treated with calcium hypochlo- 
rite. The pumping station was operated on 251 days during the 
year and 344,681,000 gallons, equivalent to an average of 942,000 
gallons per day for the entire year was piunped to the filters. The 
cost of operating and maintaining the pumping station and filters 
was $3,752.42, which is equivalent to a cost of S10.89 per million 
gallons pumped. 

ImprademerU of Swamps and Brooks. 

The ditches maintained in the swamps on the watersheds for 
improving the quality of the water were cleaned and the weeds and 
brush were mowed for a width of 10 to 20 feet on both sides where 
necessary. The total length of these ditches is 36.49 miles, of which 
27.55 miles have been cared for by the Wachusett Department, at 
a cost of $1,291.21 for the usual cleaning and mowing and an addi- 
tional cost of $1,051.42 for repairing slopes and paving along the 
ditches tributary to the open channel and to the Sterling filter-beds 
for a length of 11.87 miles. The cost of the usual cleaning and 
mowing along the 8.94 miles of ditches which were cared for by the 
Sudbury Department was $250.94. 

An area of about 3^ acres in Big Crane Swamp in Westborough, 
which was thickly grown with cedars, was thinned and improved at 
a cost of $562.07, and 1,437 first class fence posts and a considerable 
amount of cord wood, with an aggregate value of about one-half 
the cost of the ^ork, were obtained. The fence posts were retained 
for our own use and the cord wood was sold. 

During the year E. W. Wheeler & Son of Berlin completed the 
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removal from an area of 105 acres in Big Crane Swamp of the stand- 
ing and burned timber purchased in February > 1911. 

The lanes cut in previous years along the boundary line of Cedar 
Swamp in the Sudbury Department were mowed for a length of 15^560 
feet and new lanes were cut for a length of 3,040 feet. 

The work of improving Gates Brook in the Wachusett watershed 
at the district known as "The Settlement" in West Boylston, which 
was undertaken in the latter part of 1915, was resumed July 31 and 
continued until November 18. The work done during 1916 includes 
the construction of 4 concrete culverts and 815 linear feet of open 
channel with standard board bottom, and side slopes rising 1 foot 
vertical in 2 feet horizontal paved with field stones for a vertical 
height of 1^ feet. About one-third of the work is now finished and 
the expenditures during 1916 werie $2,842.03 for li^bor and $446 
for materials. The unit costs were $1.26 per cubic yard for earth 
excavation and disposal, $9.05 per cubic yard for concrete masonry 
in culverts, $0.53 per square yard for stone paving and $0.11 per 
linear foot for the board bottom. When the work is completed the 
water of the brook will be confined to the new channel and the 
fiooding during wet weather of the adjoining swamp land on which 
a number of dwellings without proper drainage facilities have been 
built will be preve^ted, and satisfactory measures can be taken to 
prevent the pollution of the water supply. 

Acquisition of Land. 

For the protection of the water supply on the Wachusett water- 
shed 21.02 acres of land located near the Waushacum Lakes in 
Sterling, 4.33 acres located near the Wachusett Reservoir in West 
Boylston and 0.421 of an acre located near Gates Brook in West 
Boylston have been acquired during the year. 

Clinton Sewage Disposal Works. 

Pumping Station. 

The Clinton sewerage pumping station was operated daily and 
the quantity of sewage pumped to the filter-beds is equivalent to 
1,225,000 gallons a day throughout the year, which is 284,000 gallons 
per day more than in 1915. The increase in pumping over the pre- 
vious year appears to have been due to the leakage of ground water 
into the section of the town sewer which is located along the Nashua 
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Biver during the first half of the year when there was high water in 
the river. The quantity of sewage pumped in 1916 was nearly 
double the quantity pumped in 1900i when the works were put into 
operation. All of the sewage was pumped with the electric motor- 
driven 12-inch DeLaval centrifugal pump. The pumping statistics 
are as follows:— r 

Total pumpage (gallons), 448,205,000 

Average pumpage (gallons per day), 1,225,000 

Electric energy used (kilowatt hours), 145^466 

Pumpage per kilowatt hour (gallons), ' 3,081 

Average lift (feet), 48.1 

Efficiency of pxunping unit and transmission line (per cent), . 51 . 9 

Coal used for burning sludge and heating (pounds), . . ' . 86,005 

Cost of pxunping: — 

Labor, $841 80 

Electric energy at $5.30 per thousand kilowatt hours, 770 97 

Coal for burning sludge and heating, . 167 01 

Repairs and supplies, 214 92 

Total for station, . , , $1,994 70 

Cost per million gallons, $4 45 

Cost per million foot gallons, 0.0925 

The interior and exterior woodwork of the pumping station was 
painted and the slate roof was repaired. The building is now in 
good condition. 

Filters, 

The filters were operated in the same manner as during the pre- 
vious year, with the settling basins out of service during the summer. 
While there appears to be some improvement in regard to the odors 
from the filtration area with the settling basins out of service, the 
purification of the sewage continues to be less efficient than when 
they are in use, and if the quantity of sewage to be filtered should 
be as large during the coming year as in 1916 it would seem to be 
desirable to use the settling basins throughout the year as formerly, 
although the odors from the filtration area may be occasionally 
somewhat objectionable with the settling basins in use. The cost 
of maintaining the filters during 1916 was as follows: — 
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Labor, J5,044 24 

Supplies and expenses, 68 37 

Total, $5,112 61 

Cost per million gallons filtered $11 43 



The average results of chemical analyses of sewage and effluent 
from the filters for the year 1914, when the settling basins were 
usejl throughout the year, and for the years 1915 and 1916, with the 
settling basins out of service during the summer, are given in the 
following table: — 

[PMit p«r 100,000.] 



AIbumizu>id ammonia, Mfwafe, 
Albuminoid ammonia, oflBiMnt, 
Reduction, per cent., 
Oxygen consumed, eewafe. 
Free ammonia, sewace, . 
Pree ammonia, effluent, . 
Reduction, per cent., 
Nitn^gen as nitrates, effluent. 
Iron, effluent, .... 



1014. 



Average quantity of sewafe ffltered, gal- 
lons per day. 



1.8776 
.0758 
04 

10.826 
4.1668 
.3346 
02 

1.0560 

.0802 

1,022,000 



1016. 



1.4360 
.00347 
93.6 
9.6333 
3.7867 
.6924 
84 
.7162 
.30815 
041,000 



January 
to June. 



Iflt. 



July to 
December. 



.5643 


1.4067 


.0846 


.1122 


86 


93 


6.10 


10.30 


1.8638 


3.7167 


.6060 


1.4673 


67 


61 


.2800 


.4405 


.560 


1.645 


1,557,800 


804.600 



Whole 
Year. 



1.0265 
.0083 
90 

7.70 

2.7850 

1.0316 
63 



1.052 
1,225.000 



Four of the six houses located on High Street in Lancaster, which 
were acquired in connection with the construction of the filters, 
weite sold at auction on October 6. The three houses on the southeast 
side of the street, known as the Sonia, Lalone and Fuller houses, 
were sold for removal, and the Moiaen house, located on the north- 
westerly side of High Street, on a lot of land entirely detached from 
the remaining water works land in the vicinity, was sold with the 
lot. The two McLean houses on the northwest side of High Street, 
which were retained, have been repaired and are now in good con- 
dition. One of them is occupied by one of the water works em- 
ployees at the filter-beds and the other by a party having no con- 
nection with the works. 
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Forestry. 

Wachtisett Department. 

An area of about 4 acres at the Wachusett Reservoir near the 
North Dike was planted with 3,400 3-year-old white pine seedlings 
from the North Dike nursery, and 9,100 3-year-old white pine 
seedlings from this nursery and 1,800 4-year-old white spruce seed- 
lings from the Oakdale nursery were planted where previous plant- 
ings had failed in West Boylston and Sterling. The necessary 
attention was given to the Oakdale and North Dike nurseries. 

Fifty thousand 2-year-old white pine seedlings, 50,000 2-year-old 
Scotch pine seedlings and 50,000 2-year-old red pine seedlings 
received from the State nursery at Amherst were set out at the 
Oakdale nursery, which at the end of the year contained the 
following: — ' 

2-year-old white pine seedlings, in seed beds, 55,600 

2-year-old white pine seedlings, in transplant beds, 49,700 

2-yearH>ld red pine seedlings, in transplant beds, 44,700 

2-year-old Scotch pine seedlings, in transplant beds, .... 41,400 

4-year-old red pine seedlings, in transplant beds, 120 

2-year-old Norway piaes, 200 

5-year-old sequoias, 120 

5-year-old white spruce seedlings, in transplant beds, .... 12,900 

1-year-old tamarack seedlings, in seed beds, 9,600 

1-year-old arbor vitse seedlings, in seed beds, ...... 400 

214,740 

Fifty-three thousand 2-year-old white pine seedlings from the 
State nursery at Amherst were set out at the North Dike nursery, 
which at the end of the year contained the following: — 

2-year-old white pine seedlings, in transplant beds, 46,300 

4-year-old white pine seedlings, in transplant beds, 94,000 



140,300 



To prevent the spread of the Chestnut Bark disease an area of 
3i acres in West Boylston, grown largely 'with 25 and 30-year-old 
chestnut trees, was clep.red at a net cost of about $32.00 per acre. 
An improvement thinning was made in an area of about 22 acres 
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adjacent to the highway and about midway between Clinton and 
Boylston at a net cost of about $9.00 per acre. Gray birch and 
other trees which interfered with the growth of the 5 to 10-year-old 
white pine trees were cut over an area of 93 acres in Boylston and 
West Boylston at a net cost of about $8.60 per acre. The brUsh and 
weeds which interfered with the growth of the white pines planted in 
1915 on 45 acres of land along the open channel were mowed and 
disposed of at a cost of $5.90 per acre. 

About 350 acres of land along the main highways about the 
Wachusett Reservoir and at the dam^ which was known to be in- 
fested with gypsy moths, was sprayed with arsenate of lead between 
May 31 and July 11. This work was done with the power sprayer 
auto truck at a cost of $1,^63.19, and 6,700 pounds of arsenate of 
lead was used. During the latter part of the year the marginal lands 
at the reservoir were scouted for gypsy moth egg clusters, which 
were painted with creosote where found. At the close of the year 
about 2,000 acres of land had been covered and 143,100 egg clusters 
had been found and painted at a cost of $818.00. 

During July and August all of the plantings on the marginal lands 
around the reservoir were inspected for the pine tree weevil on two 
occasions. During the first inspection 5,900 leaders were cut and 
2,050 during the second inspection. The cost of the work was 
$258.30. 

The entire cost of protecting the trees and plantings from insects 
and disease diuring the year was $2,787.73. 

The usual fire patrol service was maintained during the spring and 
fall. On May 11 two fires occurred which burned over about 80 
acres of Water Works land in Clinton, Sterling and West Boylston. 
The damage done was slight as the growth on a large part of the area 
was of little value. 

The brush, grass and weeds on 25^ miles of the marginal fire 
guard, which is 40 feet wide, and on 31} miles of forest roads, 
which are 15 feet wide, were mowed and burned at a cost of 
$2>063.13. A marginal strip 100 feet wide adjacent to the highways 
bordering the reservoir was improved for a length of 5j miles. The 
work covered an area of about 105 acres and cost $16.30 per acre. 
The forest road around the Lily Ponds in West Boylston was 
repaired for a length of 650 feet at a cost of $132.84. 

The area of the Water Works land at the Wachusett Reservoir 
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which has been planted with trees since the field planting was 
begun in 1902 is 1,424 acres. The total expenditures for forestal 
work during the year in the Wachusett Department was $9,981.23. 

Sudbury Department. 

At the Sudbury Reservoir 22 acres of land near Acre Bridge Road, 
12 acres on Pine Hill, 2 acres on Farm Road and 3 acres on the east 
side of the reservoir north of Boston Road were prepared for plant- 
ing at a cost of $18.00 per acre. 

In April and May 26,000 4-year-old white pine seedlings were set 
out near Acre Bridge Road, 4,000 near the Ball place and 8,700 on the 
east and west shores of the reservoir north of Boston Road. In May 
5,800 4-year-old white pine seedlings were set out on the west shore 
at Ashland Reservoir and 2,400 4-year-old white pine seedlings were 
set out near the dam at Whitehall Reservoir and 2,600 on the west 
shore of this reservoir near Spring Street. About 1,400 5 to 7-year- 
old white pines, obtained from the woods, were set out on the slope 
between the Weston Aqueduct and the old Connecticut Path just 
east of Main Street in Wayland. 

Early in the spring 50,000 2-year-old white pine seedlings, 50,000 
2-year-old Scotch pine seedlings and 50,000 2-year-old red pine 
seedlings were received from the State nursery at Amherst and were 
set out at the nursery at the Sudbury Reservoir, which now contains 
the following: — 

50,000 2-year-old white pine seedlings. 
50,000 2-year-old red pine seedlings. 
50,000 2-year-old Scotch pine seedlings. 
50,000 3-year-old spruce seedlings. 

The nursery received the necessary attention. One man was kept 
^t work most of the time during the spring, smnmer and early fall. 

'Fire patrol service was maintained at times when the conditions 
were favorable for fires to spread rapidly, and where pine trees had 
been planted along the highways the dry grass and brush were mowed, 
or burned if conditions were favorable, between the highway and 
the plantings. 

Six fires occurred at the Sudbury Reservoir and burned over areas 
ranging from ^io of an acre to 3^ acres. One of the fires was 
x^used by sparks from a locomotive on the New York, New Haven 
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& Hartford Railroad; the cause of the others was not determined. 
About 7,700 white pines, ranging from 4-year-old seedlings to trees 
5 feet in height, were injured or destroyed. The trees at the Sudbury 
and Framingham reservoirs, at Lake Cochituate and at the White 
place and siphon chamber No. 2 on the Weston Aqueduct were 
sprayed with arsenate of lead to protect them from the gypsy moth 
and other insects. A horse-drawn power sprayer was used for this 
work. It was in use 19 days at Sudbury Reservoir, 4 days at the 
Framingham Reservoirs, llf days at Lake Cochituate and 2 days at 
the Weston Aqueduct. The total cost of the work was $1,644.22 and 
9,600 pounds of arsenate of lead was used. 

Some time was spent scouting for gypsy moth egg clusters and 
painting them with creosote, and 120,200 clusters were painted at 
Sudbury Reservoir, 67,400 at the Framingham reservoirs, 900 at 
Ashland Reservoir, 17,800 along the Sudbury Aqueduct, 56,600 along 
the Cochituate Aqueduct and 20,900 along the Weston Aqueduct, 
making a total of 283,800 clusters foimd and painted at a cost of 
$864.07. All of the trees except the pines along the Cochituate 
Aqueduct for a distance of 500 feet west of Oak Street in Natick 
were so badly infested by gypsy moths that they were cut down. 

The plantings in this department were inspected^ for the pine tree 
weevil and the leaders were cut and destroyed wherever the weevils 
were found, and in some instances a second inspection was necessary. 
The cost of the work was about $140.00. 

The brown-tail moth caterpillars were destroyed within 50 feet of 
the highways at the Sudbury and Framingham reservoirs. 

The total expenditures for forestal work in the Sudbury Depart- 
ment were $6,229.77. 

Distributixm Department. 

The gypsy and brown-tail moths and the elm leaf beetles were 
destroyed on the Water Works lands around the distribution res- 
ervoirs as in former years by spraying the foliage with arsenate of 
lead in June, by painting the gypsy moth egg clusters with creosote 
and cutting and burning webs of the brown-tail moth during the 
winter. The spraying was done with a horse-drawn power sprayer; 
an area of approximately 165 acres was covered and 7,110 pounds- 
of arsenate of lead was used. The cost of the work was $2,668.29. 

Of the 300 4-year-old white spruce trees received from the Oakdale 
nursery 150 were set out on the Water Works land at Spot Pond 
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and the remainder were set out on the Water Works land near the 
Lawrence basin at Chestnut Hill Reservoir. 

Some of the pine trees at the Weston Reservoir and Spot Pond 
were attacked by the pine-tree weevil and the leaders of the trees 
aflfected were cut off and destroyed. Some chestnut trees near the 
terminal chamber of the Weston Aqueduct were found to be affected 
by the chestnut bark disease and were cut down and disposed of. 

The total expenditures for forestal work in the Distribution 
Department amount to about $2,800.00. 

« 
Hydro-electric Service. 

JVachttsett Power Station. 

The hydro-electric station at the Wachusett Dam in Clinton was 
operated on 297 days during the year. From January 1 to October 1 
the energy not used in connection with the operation of the Metro- 
politan Water Works was sold to the Connecticut Itiver Transmis- 
sion Company under contract dated September 14, 1910. Since the 
termination of this contract on September 30, 1916, energy has been 
sold to the New England Power Company^ at the price formerly 
received under the contract, in accordance with an agreement made 
September 30, which provides that until the new contract between 
the Board and the New England Power Company and the Edison 
Electric Illuminating Company of Boston becomes effective, the 
New England Power Company will take as much energy from the 
Wachusett power station as it can reasonably and properly use 
without wasting water at its own plants. Since the beginning of the 
five-year period of the contract with the Connecticut River Trans- 
mission Company the portion of the total quantity of water dis- 
charged into the Wachusett Aqueduct from the Wachusett Reservoir 
that was used for the generation of electric energy has been as 
follows: — 

Per Cent. 

Contract year 1911-1912, 79.5 

Contract year 1912-1913, . 83. 2 

Contract year 1913-1914, 98.4 

Contract year 1914-1915, 93.5 

Contract year 1915-1916, 77.7 

3 months period ending Dec. 31, 1916, under agreement of Sept. 30, 92.3 

> The Connecticut River Transmission Company has been consolidated with the New England Power 
ComiMUiy. 
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The Wachusett power station statistics for the year 1916 are as 
follows: — 

Total energy developed (kilowatt hours), 6,465,810 

Energy used at power station (kilowatt hours), .... 13,144 

Available energy (kilowatt hours), 6,452,666 

Water used (gallons), 29,626,000,000 

Average head (feet), 99.64 

Energy developed per jnillion foot gallons (kilowatt hours), . 2. 19 

Efficiency of station (per cent.), 69.70 

Credits: — 

Energy sold Connecticut River Transmission 
Company 6,307,200 kilowatt hours at $.0053, $33,428 16 

Labor furnished Connecticut River Transmis- 
sion Company, 32 50 

Energy furnished Clinton sewerage pumping 
station, 145,466 kilowatt hours at $.0053, . 770 97 

$34,231 63 

Charges: — 

Superintendence, $750 00 

Labor, operating station, . 4,431 88 

Repairs and supplies for station, . 626 84 

$5,808 72 

Taxes, 3,025 00 

Administration, general supervision, interest and 
sinking fund, 6,800 00 

14,633 72 

Profit, $19,597 91 

Cost of available energy per thousand kilowatt hours, ... $2. 268 

Sudbury Power Station, 

A portion of the hydro-electric machinery at the Sudbury Power 
station was put into regular service on September 14 and the entire 
plant has been in service since November 26. The entire output, 
with the exception of a small amount of energy used for lighting the 
station and operating the electrically driven accessories, has been sold 
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to the Edison Electric Illuminating Company of Boston under a 
contract dated December 21, 1914. The station is not regularly 
operated on Sundays or legal holidays. Between September 14, when 
it was started, and the end of the year the station was operated on 
90 days, and since November 26 all of the water discharged from 
the Sudbiuy Reservoir has been used for the generation of electric 
energy. 

The Sudbury power station statistics since September 14, 1916, 
when it was put into service, are as follows : — 

Total energy developed (kilowatt hours), 1,070,660 

Energy used at power station (kilowatt hours), .... 4,546 

Available energy (kilowatt hours), . . . . . . 1,0('»6.114 

Pramingham Reservoir No. 3 service: — 

Water used (gallons), 4,778,700,000 

Average head (feet), 65.70 

Weston Aqueduct service : — 

Water used (gallons), 3,615,540,000 

Average head (feet), 39.20 

Energy developed per million foot gallons (kilowatt hours), . 2. 35 

Efficiency of station (per cent.), 74.80 

Credit: — 

Energy sold Edison Electric niuminating Company of 
Boston, 1,066,114 kilowatt hours at S.00625, . . . S6,663 21 

Charges: — 

Superintendence, . . . $300 00 

Labor, operating station, 1,844 71 

Repairs and supplies for station, . . . 132 82 

$2,277 53 

Administration, general supervision, interest and 
sinking fund, for 3 months, . . 1,325 00 

3,602 53 

Profit (for one quarter year only), S3,060 68 

Cost of available energy per thousand kilowatt hours,. . . $3,379 
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Distribution Pumping Service. 

The total quantity of water pumped at the five distribution 
pumping stations during the year is 22,039,270,000 gallons, which is 
5,667,030,000 gallons, or 20.46 per cent., less than the quantity 
pumped in 1915, although the total quantity of water supplied to the 
District was 4.3 per cent, greater in 1916 than in 1915. The reduc- 
tion in the quantity of water pumped was due to putting the new 
60-inch Weston Aqueduct Supply Main into service on February 8. 
This increased the quantity of water delivered by gravity into the 
low-service distribution system by about 19,000,000 gallons per day 
and made a corresponding decrease in the quantity pumped for the 
low service after that date. 

The total cost of operating all the stations during the year was 
$97,839.91, which is $992.70 more than in 1915. An analysis of the 
cost of pumping for the various services during the year as compared 
with the cost in 1915 shows a reduction for the low service, due to 
having the new 60-inch Weston Aqueduct Supply Main in service, 
of $2,344.76 for labor and of $2,583.62 for fuel, notwithstanding the 
increased price of coal. The reduction in cost for both of these 
items for the low service is $4,928.38, while there was an increase 
of $1,344.34 for labor and of $1,386.67 for fuel in all of the other 
services, and an increase of $2,557.36 for repairs and of $632.71 for 
oil and supplies in all services, or a total increase of $5,921.08 for 
these items. 

Wages have remained the same during the year as in 1915 but 
there was an increase of from 7 to 11 per cent, in the price of coal 
purchased for the various stations under the 1916 contracts as 
compared with the prices paid under the 1915 contracts. There was 
also a material increase in the price of supplies purchased during 
the year as compared with the prices paid in 1915. 

The amount* of coal furnished by various parties at the pumping 
stations and the cost of the coal is as follows: — 
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DSAIiEBB. 



Stations (Amount in Gross Tons). 



aS O 






d 

I 



% 



£. Russell Norton, bituminous, . 
E. Russell Norton, bituminous, . 
H. N. Hartwell & Son, Inc., bituminous, 
H. N. Hartwell & Son, Inc., bituminous, , 
C. W. Claflin A Co., anthracite-buckwheat, 
C. W. Claflin & Co., anthracite-buckwheat, 
C. W. Claflin & Co., anthracite-buckwheat, 
Bader Coal Co., bituminous, 
Hetherington & Co., bituminous, 
£. Russell Norton, bituminous, . 
Locke Coal Co., anthradto-screenings, 
Hetherington & Co., bituminous, 
Garfield & Proctor Coal Co., bituminous, . 
H. N. Hartwell & Son, Inc., bituminous, . 
Garfield & Proctor Coal Co., bituminous, . 
SawteUe Coal Co., anthracite-screenings, 
Sawtelle Coal Co., anthracite-screenings, 
Wm. H. Harlow & Sons, anthradte-screenings. 

Total, bituminous, 

Total, anthracite-buckwheat. 

Total, anthracite-screenings, . 

Average cost, bituminous: — 

In bins, 

On cars, 

Average cost, anthracite-buckwheat: — 

In bins, 

On cars,, 

Average cost, anthracite-screenings, in bins. 



118.75 



537.41 



113.44 



656.16 
113.44 



1,679.74 

2,076.83 

284.42 
913.57 



279.49 
267.58 
153.40 
452.10 



3,756.57 
1,197.99 



$4 22 


$4 18 


4 01 


4 09 


3 36 


2 98 


3 09 


2 89 



214.38 
313.59 



700.47 



452.10 



S5 55 



3 00 



527.97 



14 40 
4 30 



I 



45.36 
51.65 
9.19 
95.44 
69.19 



97.01 
173.82 

H 57 

4 44 



3 37 



d 

§- 

tSd 



$4 49 

1 35 

4 16 
405 
3 36 

2 85 

3 02 

5 08 

5 48 

6 52 

3 00 

4 22 
4 52 
4 79 
4 38 
3 64 
3 36 
3 36 



» Includes cost of unloading coal from cars and all expenses incidental to storage of the coal. 
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All bituminous coal was purchased under specifications which 
provide for a variation in price with variation in heat units and ash 
as determined by analysis. The price per ton was reduced 2 cents 
for each 50 heat units or fraction thereof less than 14,700 per pound 
of dry coal, and 1 cent for each i of 1 per cent, or fraction thereof 
of ash in the dry coal in excess of 8 per cent. For each 50 heat 
units or fraction thereof in excess of 14,800 per pound of dry coal 
the 'price per ton was increased 1 cent. The results of analyses of 
the bitimiinous coal purchased during 1916 are as follows: — 



KiwD OF Coal. 


Number 

of Samples 

tested. 


British 

Thermal 

Units. 


Percent- 
ace of 
V^tile 
Matter. 


Percent- 
of Ash. 


Percent- 
age of 
Moisture. 


Percent- 

oflSed 
Carbon. 


Alpha Special, 
Davmport, .... 
Branl Smokeless, 
Peacock, , . . . . 
New River, .... 

Ideal, 

Wendell, . . . . 


29 
23 
9 
9 
6 
1 
1 


14,708 
14,807 
14.876 
14.198 
14,764 
13,935 
14.330 


20.98 
18.86 
20.35 

• 

21.10 
17.03 
17.00 
20.40 


7.04 
6.48 
9.11 

10.22 
6.75 

11.26 
9.23 


4.10 
2.61 
3.18 
2.26 
2.38 
1.94 
1.62 


71.98 
74.66 
70.54 
68.68 
76.22 
71.74 
70.87 



Chestnvt Hill Pumping Stations. 

The quantity of water pumped at the Chestnut Hill pumping 
stations into the southern high-service mains averaged 34,371,300 
gallons per day during 1916, or 2,019,300 gallons per day more than 
in 1915. The cost per million gallons of water pumpfed in 1916 was 
5.45 cents less than during the previous year although the cost of 
pumping for the southern high service in 1916 exceeded the cost in 
1915 by $547.50 for labor, $551.12 for fuel, $259.98 for repairs and 
$365.13 for oil, waste and supplies. 

The southern high-service pumping statistics for 1916 are as 
follows: — 
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Daily pumping capacity (gallons) p 
Total quantity pumped (million gallons), 
Daily average quantity pumped (gallons), 
Coal uted in pumping (pounds), . 
Gallons pumped per pound of coal. 
Average Hft (feet), 



CJost of pumping: — 
Labor, . 
Fuel, 
Repairs, . 

Oil, waste and packing. 
Small supplies. 
Totals, 



Cost per million gallons pumped. 

Cost per million gallons raised 1 foot high, . 



Pumping Station No. 1. 



Engines 

Nob. 
land 2. 



16,000,000 

156.09 

426,600 

401,085 

389.17 

134.54 

$1,381 98* 

1,308 05 

246 88 

12 60 

47 93 



12,997 44 



119.2033 
.1427 



Enffine 
No. 3. 



20,000,000 

6.48 

15,000 

4,805 

1,140.48 

116.40 



$44 35' 

9 12 

794 

41 

154 



163 36 

111.6620 
.0993 



Engine 
No. 4. 



30,000,000 

1,334.27 

3,645,500 

852,810 

1,664.56 

119.66 

16,003 63' 

1,536 88 

1,072 39 

263 36 

208 23 



$9,074 49 

$6.8011 
.0509 



PtTMPmO 

Station 
No. 2. 



Engine 
No. 12. 



40,000,000 

11,084.07 

30,284,300 

7,417,190 

1,494.38 

124.54 

$11,743 41 > 

13,228 71 

1,033 80 

340 05 

117 03 



$26,463 00 

$2.3875 
.0192 



Totals. 



106,000,000 

12,679.91 

34,371,300 

8,675,890 

124.13 

$19,173 37 

16,082 76 

2,361 01 

606 42 

374 73: 



$38,698 2» 

$3.0682 
.0247 



> Operoting and care of station. 



s Inoludea operating labor only. 



The low-service pumping was continued in the same manner as 
during 1915 until February 8, when the new 60-inch Weston Aque- 
duct Supply Main was put into service. During 1915 about 34,- 
000,000 gallons of water per day was supplied to the southern low 
service by gravity from the Weston Aqueduct Supply Mains and 
the remainder of the southern low-service supply and all of the water 
required for the northern districts was pumped at Chestnut Hill 
into the Spot Pond service, the portion supplied to the southern 
low service being by-passed to that service as required, by operating 
the hydraulic valves at the pumping stations. Since February 8 all 
of the water for the Spot Pond service and for a portion of the 
southern low-service supply has been furnished from the Weston 
Aqueduct Supply Mains by gravity, and the remainder of the 
southern low-service supply has been pumped at Chestnut Hill. By 
this arrangement the quantity of water pumped for the low-service 
has been reduced to less than one-half the quantity formerly pumped 
and the head pumped against has been reduced about 8 feet. 
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On account of this change the cost per million gallons of water 
pumped during 1916 is $1.80 more than in 1915, but the cost of 
labor has been reduced $2,344.76, of fuel $2,583.62 and of oil and 
waste $66.55 as compai'ed with the cost in 1915, and the total cost 
of pumping for the low service is $3,980.80 less than during 1915. 

The low-service pumping statistics for 1916 are as follows: — 

Chestnut Hill 

Pumpins Station 

No. 2. — Engines 

No6. 5, 6 and 7. 

Daily pumping capacity each engine (gallons), .... 35,000,000 

Quantity pumped (gallons) : 
Jan. 1 to Feb. 7, inclusive, .... 1,287,260,000 

Feb. 8 to Dec. 31, inclusive, .... 5,039,700,000 

Total, 6,326,950,000 

Daily average quantity pumped (gallons) : 

Jan. 1 to Feb. 7, inclusive, 33,875,000 

Feb. 8 to Dec. 31, inclusive, 15,365,000 

Total coal used (pounds), 3,217,295 

Gallons pumped per pound of coal, . 1,966.54 

Average lift (feet) : 

Jan. 1 to Feb. 7, inclusive, 41.51 

Feb. 8 to Dec. 31, inclusive, 33.70 

Cost of pumping: — 

Labor, $16,804 75 1 

Fuel, 5,612 72 

Repairs, 3,266 11 

Oil, waste and packing, 271 46 

Small suppUes, 228 42 

Total, $26,183 46 

Cost per million gallons pumped, $4.1384 

Cost per million foot gallons, . . 1173 

Spot Pond Pumping Station. 

All of the water supplied to the northern high-service district 
during the year was pumped at the Spot Pond pumping station, 
with the exception of the supply for the towns of Swampscott and 
Nahant from 11.30 a.m. April 23 to 11.30 p.m. April 24, while a 
break in the 16-inch northern high-service main at Fox Hill bridge 
was being repaired. The quantity of water pumped at this station 
averaged 7,106,000 gallons per day during 1916, which is an increase 
of 328,000 gallons per day over the previous year. The total cost of 

i Includes operating labor and all labor emplojred in care of Station No. 2. 
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operating the station was S634.38 mpre while the cost per million 
gallons of water pumped in 1916 was 4.24 cents less than in 1915. 

The northern high-service pumping statistics for 1916 are as 
follows: — 

Total quantity pumped (gallons), 2,600,820,000 



Daily average quantity pumped (gallons), 
Total coal used (pounds), .... 
GraUons pumped per pound of coal, . 

Average lift (feet), 

Engine No. 8 operated (hours), . 



7,106,000 

2,391,339 

. . . . 1,087.60 

129.06 

94 

Engine No. 9 operated (hours), 3,060 

Quantity pumped by Engine No. 8 (gallons), . . . . . 41,360,000 

Quantity pumped by Engine No. 9 (gallons), 2,559,460,000 



Cost of pumping: — 
Labor, . . . . 
Fuel, . . . . 
Repairs, . . . . 
Oil, waste and packing. 
Small supplies. 



$9,632 74 

4,812 44 

241 16 

285 40 

188 24 



Total for station, $15,159 98 



Cost per million gallons pumped, 
Cost per million foot gallons. 



$5.8289 
.0452 



Arlington Pumping Station. 

All of the water for the northern extra high-service district was 
pumped At the Arlington pumping station. The quantity pumped 
averaged 797,000 gallons per day, which is an increase of 110,000 
gallons per day, or 16 per cent, over the previous year, and there 
was an increase of $2,196.65, or more than 26 per cent, in the cost of 
operating the station, of which $334.42 was for labor, $536.56 for 
fuel, $1,285.55 for repairs and $40.12 for supplies. 

The northern extra high-service pumping statistics for 1916 are 
as follows: — 



Total quantity piunped (gallons), 

Daily average quantity pumped (gallons), 

Total coal used (poimds), . 

Gallons pumped per pound of coal. 

Average lift (feet). 

Engine No. 10 operated (hours), 

Engine No. 11 operated (hours), 

Quantity pumped by Engine No. 10 (gallons). 

Quantity pumped by Engine No. 11 (gallons). 



291,880,000 

797,000 

1,266,555 

' 230.45 

281.70 

5,864 

698 

270,850,000 

21,030,000 
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Cost of pumping: — 

Labor, * $6,356 12 

Fud, 2,501 19 

Repairs, 1,673 00 

Oil, waste and packing, . . . . ... . . . 56 39 

Small supplies, 144 93 

Total for station, . $10,631 63 

Cost per million gallons pumped, $36.4247 

Cost per million foot gallons, . 1293 



Hyde Park Pumping Station. 

All of the water for the southern extra high-service district was 
pumped at the Hyde Park station. The quantity piunped averaged 
655,000 gallons per day, which is 33,000 gallons per day less than in 
1915, but owing to the increased cost of labor, fuel, repairs and sup- 
plies the total cost of operating the station was $418.74 more than 
during the previous year. 

The southern extra high-service pumping statistics for 1916 are as 
follows: — 



Total quantity pmnped (gallons), 

Daily average quantity pumped (gallons), 

Total coal used (pounds), . 

Gallons pumped per pound of coal, 

Average lift (feet). 

Engine No. 13 operated (hours). 

Engine No. 14 operated (hours). 

Quantity pumped by Engine No. 13 (gallons), 

Quantity pumped by Engine No. 14 (gallons). 

Cost of pumping: — 

Labor, 

Fuel, 

Repairs, 

Oil, waste and packing, .... 
Small supplies, 



Total for station. 



Cost per million gallons pumped. 
Cost per milHon foot gallons. 



239,710,000 

655,000 

560,753 

427.48 

131.00 

3,554 

732 

193,660,000 

46,050,000 

$5,797 17 
995 56 
166 62 
114 17 
193 03 

$7,266 55 

$30.3139 
.2314 



Additional information regarding the operation of the pumping 
engines at the various stations is given on pages 165 to 174. 



No. 57.] 



AND SEWERAGE BOARD. 



91 



DiSTBIBUTION ReSEBVOIKS. 

The locations, capacities and elevations of the distribution reservoirs 
of the Metropolitan Water Works are shown by the following 
table: — 



DxSTBIBUnON RSBBBVOIBS AND liOCATlONS. 



Elefvationof^ 
High Water. 



CM>acity in 
Gallons. 



Low Service: — 
Spot Pond, Stoneham and Medford* . . 
Chestnut Hill Reservoir, BriEhton District of Boston, 

Weston Resorvoir, W^eston, 

Myatio Reservoir, Medford, 



Northern Hith Service: — 
Fells Reservoir, Stoneham, 
Bear HUl Reservoir, Stoneham, . 

Northern Extra High Service: -< 
Arlington Standpipe, Arlington, 

Sonlhem High Service: — 
Blsher Hill Reservoir, Brookline, 
Waban Hill Reservoir, Newton, . 
Forbes Hill Reservoir, Quincy, . 
Forbes Hill Stuidpipe, Quincy, . 



163.00 
134.00 
200.00 
157.00 

271.00 
300.00 

442.00 



1,791.706,000 

300,000,000 

200.000,000 

26,200.000 

41,400.000 
2,460,000 

660,000 



Southern Extra High Service: — 
Bellevue Reservoir Steel Tank, West Roxbury District of Bos^n, . 
Total, . . . • 



261.00 


16,600,000 


264.60 


13,600,000 


192.00 


6,100,000 


261.00 


330,000 


376.00 


2,500,000 


- 


2,399,230,000 



^ Elevation in feet above Boston City Base. 

• 

By arrangement with the city of Chelsea a portion of the main- 
tenance of its reservoir on Powder Horn Hill is assumed by the 
department, and the reservoir is used by the department when 
necessary in connection with the supplying of water to the northern 
high-service district. This reservoir has a capacity of 1,000,000 
gallons with high-water line at elevation 196.6. The reservoir was 
in service from January 1 to April 10 and was kept full for emergency 
use during the remainder of the year. 

Water is delivered into the Chestnut Hill Reservoir from the 
storage reservoirs by gravity and is pumped from that reservoir for 
the low-service and southern high-service districts. 
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Water is delivered from the Sudbury Reservoir through the 
Weston Aqueduct by gravity and is then supplied to the low-service 
works through the Weston Aqueduct Supply Mains by gravity. 

Water for the northern high-service district is pumped from Spot 
Pond to the Fells and Bear Hill reservoirs. For the northern extra 
high-service district it is pumped from the low-service pipe lines to 
the steel tank at Arlington Heights and for the southern extra high- 
service it is pumped from the southern high-service pipe lines to the 
Bellevue Reservoir. 

Weston Reservoir. 

At the Weston Reservoir the inlet chamber, open channel, reservoir 
lands and screen chamber were cared for with the usual force, and 
the walks, driveways, drains and fences were given the necessary 
attention. 

Since the Sudbury power station was put into service in Sep- 
tember, the elevation of the water in the reservoir has been allowed 
to vary through a considerable range in order to utilize the water 
supplied to the best advantage for the generation of electric energy. 
To insure the satisfactory operation of the works in this manner a 
private telephone and electric recording gage service was installed 
between the screen chamber and the attendant's residence on Newton 
Street. 

As it was considered desirable to dispose of the department house 
on Ash Street it was sold at public auction on July 6, and was later 
moved ofif the Water Works land. 

The driveway leading to the screen chamber from Newton Street 
was resurfaced with pea stone and four concrete posts were set at 
the entrance so that it could be closed to the public whenever the 
attendant is not on duty by means of chains stretched between the 
posts. 

Sixteen new screens were provided for use at the screen chamber 
to replace the old screens which were no longer suitable for use. 

Chestnut Hill, Fisher Hill and Wahan Hill Reservoirs. 

The regular work of caring for the gate-houses and screens, shrubs, 
walks, drives and grounds at the Chestnut Hill, Fisher Hill and 
Waban Hill reservoirs was attended to as usual. 

The portion ,of the driveway between the Lawrence and Bradlee 
basins at the Chestnut Hill Reservoir included within the boundaries 
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of the Water Works property, and having an area of about 8,000 
square yards, was resurfaced with tarvia macadam at a cost of $0.25 
per square yard. Broken stone for this work was obtained from the 
storage pile at the east portal of the pressure tunnel on the line of 
the 60-inch Weston Aqueduct Supply Main, the only expense in 
connection therewith being for teaming. The old wooden fence 
along Beacon Street south of Bradlee basin was replaced with a new 
fence consisting of 8-inch x 8^inch concrete -posts spaced 10 feet on 
centres with 2-inch iron pipe rails for a length of 1,572 feet, at a 
cost of $0.90 per linear foot. 

During the latter part of the summer foundations were constructed 
by the department force for a garage which is being built near the 
stable at the Chestnut Hill Reservoir for the department auto- 
mobiles, in accordance with the new regulations of the Fire Preven- 
tion Commissioner. A contract for the superstructure of the garage 
was made with Crowley & Hickey of Boston on September 29. 
The basis of award was $8,018 and about 25 per cent, of the work 
was completed at the end of the year. The garage will be a one- 
story structure about 17 feet in height with a main room on the 
front about 22 feet wide x 60 feet in length with a turntable 15 feet 
in diameter in the centre 6f the room opposite the entrance and 
space for two automobiles on each side of the entrance. The rear 
portion of the building is about 21 feet wide x 54 feet in length and 
is subdivided into oflBce rooms, repair room, wash room, storage 
room and a room for the heating plant. The exterior of the front 
portion of the building is of Weymouth seam face granite with pean 
hammered split seam face and brick trimmings, and the exterior of 
the rear portion of the building is of red brick. The building will 
have an artificial stone cornice and a flat reinforced concrete slab 
roof supported by 12-inch I beams and covered with tar and gravel 
roofing. All exterior walls are to be backed with 8-inch interlocking 
tile. The partition walls are to be of concrete. 

The Lawrence basin of the Chestnut Hill Reservoir which had 
been shut off and not used in connection with the operation of the 
water works since October 10, 1913, because of the stagnation which 
occurred with no flow into it from the Cochituate Aqueduct, was 
put into service again May 8, and circulation has been maintained 
by arranging the gates and stop-planks so that some of the water 
from the Sudbury Aqueduct flows through it in a reverse direction 
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from the normal flow when the Cochituate Aqueduct is in service. 
Under the present arrangement only a sufficient quantity of water 
to maintain circulation in the conduits is allowed to flow directly 
from the terminal chamber to the pump wells and about 35 per 
cent, of the remainder flows into the Lawrtoce basin, passes through 
a short section of the Cochituate Aqueduct and enters the Bradlee 
basin at the intermediate gate-house. The rest of the water is dis- 
charged directly into the Bradlee basin from the terminal chamber, 
and substantially all of the water pumped is now drawn from this 
basin. 

The pumping stations and the stable at Chestnut Hill Reservoir 
were kept in repair and the lawns and grounds in the vicinity were 
kept in good condition. 

Spot Pond, Fells and Bear Hill Reservoirs. 

The usual attention was given to the gate-houses and screens at 
Spot Pond, Fells and Bear Hill reservoirs and to the protection of 
the trees and care of the Water Works lands at Spot Pond. A new 
motor boat of the V bottom runabout type, 21 feet in length, with 
5 feet beam and 4 cylinder, 4 cycle Hermann engine was purchased 
to replace the old motor boat which was in unsatisfactory condition 
and was disposed of in connection with the purchase of the new boat. 

Analyses made by the State Department of Health of the water 
from the spring at Porter Cove at the south end of the pond, which 
was used freely by many of the visitors, showed that it was unfit for 
drinking purposes, and when notified of the results the Metropolitan 
Park Commission removed the pump and stopped all use of the 
water on September 2. ^ 

The basement of the house on the east shore of the pond, owned 
by the department, was cleaned and whitewashed and additional 
lockers were installed therein for the use of the water works patrol- 
men. Minor repairs were made at the barn. The interior of the 
gate-houses and the boat-house and tool-house were f)ainted. The 
lawn at the pumping station was regraded and seeded. 

Arlington, BeUenie, Forbes Hill and Mystic Reservoirs, 

The Arlington standpipe was drained for examination on October 
3 and a layer of silt about 2 inches in depth was removed from the 
bottom. The inspection showed that it would be necessary to paint 
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the tank at an early date. It was refilled and put into service 
October 6, and some repairs were made on the stairs leading to the 
top of the tank. The grounds about the standpipe are cared for by 
the Public Works Department of the town of Arlington under an 
agreement with this department. 

At the beginning of the year the Belle vue Reservoir was out of 
service in connection with the construction of the masonry tower 
around the tank. Water was turned into the reservoir on April 17 
and it was put into regular service on April 20. In October the 
16-inch connection with the Boston Water Works mains was made 
and 125 feet of 12-inch Boston Water Works main was lowered tp 
conform to the grade in front of the reservoir. 

The standpipe at Forbes Hill has been in service throughout the 
year and the reservoir has been kept fidl of water for emergency use. 
The gate-house has been cleaned and painted and the concrete lining 
of the reservoir has been repaired near high-water line, where injured 
by ice. The iron stair^vay leading to the top of the tower was 
scraped and painted. 

The Mystic Reservoir was not in service during the year but was 
kept full of water for emergency use. The steps leading to the top 
of the embankment were painted and the roadway and walk were 
repaired where necessary. 

Mystic Lake, Conduit and Pumping Station and Grounds at Arlington 

and Hyde Park Pumping Stations. 

Although the Mystic Lake> conduit and pumping station are no 
longer in use for water supply they have received such attention as is 
necessary to maintain them in proper condition. At the lake the 
gate-house was painted, the bridge at the dam was repaired and the 
stone masonry abutments and piers were pointed. Fence posts were 
set along the boundary line of the water works land on the west 
shore of the lake for a distance of 1,284 feet and Wheelock wire 
fencing was strung for a distance of 458 feet. The fence will be 
completed as soon as the remainder of the wire is available. 

At the premises near the pumping station the barn was painted 
and the stable was repaired and is ready for painting. 

The lawns, shrubs, walks and drives at the Arlington and Hyde 
Park pumping stations have been kept in good condition. 
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Distribution Pipe Lines. 

The length of the distribution pipe lines owned and operated by 
the department at the close of the year is 122.27 miles, an increase 
of 0.03 of a mUe during the year. 

In connection with the maintenance of the pipe lines they have 
been regulariy patrolled and the work of municipalities and public 
service corporations in the vicinity of the pipe lines has been in- 
spected. The location of each valve chamber has been plainly 
stencilled on objects along the lines so that any valve can be found 
readily when desired. The valves have been kept in good working 
condition, and valve chambers have been cleaned and the frames and 
covers have been regulated to conform to grades of the streets where 
necessary. The covers over important valves have been covered 
with salt during cold weather to keep them free from ice. 

The 60-inch Weston Aqueduct Supply Main in Commonwealth 
Avenue in Newton, between the Charles River and Valentine Street 
was tested in January and put into service February 8. The work 
of repainng several lawns and a tennis court which were damaged 
by the break which occurred in November, 1915, in the 48-inch 
Weston Aqueduct Supply Main, which could not be done satis- 
factorily last year was completed early in the spring. 

On the Clinton Road 48-inch pipe line in Brookline the fence 
which was partially constructed last year, to enclose the water 
works land, was completed and the land was graded and seeded. 
The work of repairing the damage claimed to have been caused to 
property at No. 171 Clinton Road by the break which occurred in 
this line in December, 1913, was completed during the year to the 
satisfaction of the owner, with the exception of slight repairs to a 
concrete driveway and the cement plaster on the house, which will 
be completed as soon as the weather is favorable. 

A 36-inch valve was set in the 48-inch low-service Longwood 
Avenue line at Coolidge Corner, Brookline, in April, so that the 
portion of this line between the Chestnut Hill Reservoir and Coolidge 
Comer can be used on the Boston or the Spot Pond service, as 
desired. The cost of the work was $1,714.22. 
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Pipe Bridges, 

During the year repairs were made to the pipe bridges over steam 
raiboad tracks at Chestnut Hill Avenue, Brookline; College Avenue, 
Medford; Massachusetts Avenue, Cambridge, and Walnut Street, 
Somerville. Minor repairs were made to the pipe box at the Chelsea 
North Bridge over the Mystic River and the exterior of the bridge 
over the Mystic River at Governors Avenue, Medford, was painted. 

Pipe Yards. 

Pipe yards have been maintained at the Chestnut Hill Reservoir 
and near the Glenwood Station of the Boston & Maine Railroad in 
Medford as in former years. At the Chestnut Hill yard the floor of 
the long open shed was surfaced with cinders and is now used for 
storing the materials from the carriage shed which was torn down to 
provide space for the new garage. At the Glenwood yard minor 
repairs were made to the buildings, all the woodwork was painted 
and the valve shed was completed. 

Meters, Reqvlating Valves and Recording Pressure Gages. 

There are now 68 Venturi meters varying in size from 6 inches to 
60 inches in diameter; 5 Hersey detector meters, 3 Hersey disc 
meters and 1 Hersey torrent meter connected with the distribution 
mains, which, with the exception of 10 of the Venturi meters, were 
used for measuring the water supplied to the various municipalities 
in the Metropolitan Water District. In connection with the opera- 
tion of these meters two men were employed continuously during 
the year. The Venturi meter registers were read and the clocks 
were wound twice each week, and they were given such additional 
attention as was necessary to keep them in repair and operating 
satisfactorily. 

There are now 8 pressure regulating valves installed in the distri- 
bution mains for reducing the pressure of the water supplied to 
portions of Chelsea, East Boston and Hyde Park and to Nahant, 
Revere, Swampscott and Winthrop. They have received the usual 
attention and have controlled the pressures in a satisfactory manner. 
The regulating valve at Beach Street, Revere, was in service from 
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December 22 to the end of the year, while the Winthrop valve was 
being repaired. 

Recording pressure gages have been maintained at 22 stations on 
the Metropolitan Water Works, and the table on pages 198 and 199, 
showing the elevation of the hydraulic grade line in feet above 
Boston City Base at 19 of these stations for each month during the 
year has been prepared from the charts. 

Breaks and Leaks. 

On April 23 a break occurred in the 16-inch northern high-service 
main at the Fox Hill Bridge on the north side of the Saugus River 
in Lynn. The break was caused by the settlement of the pipe upon 
the stone abutment of the bridge, where the ground had been dis- 
turbed by the work of rebuilding the bridge in 1912. The pipe line 
which supplies water for Nahant and Swampscott was out of service 
from 11.30 a.m. April 23 to 11.30 p.m. April 24, and during this time 
water was furnished to these towns from the Lynn Water Works 
through the emergency connection at the junction of Broad and 
Washington streets. The cost of repairing the break was $211.36 
and $52.11 was paid to the city of Lynn for 521,100 gallons of water 
furnished while the pipe line was out of service. 

There were 58 leaks repaired in the distribution mains during the 
year at a cost of $1,643.16. Of these leaks 12 were at wooden 
insulating joints, which were repaired at a cost of $258.94. The 
services of a diver were required for repairing three leaks which were 
discovered in the 36-inch submerged pipe line under the Charles 
River at the Magazine Street crossing, in January. The cost of this 
work was $408.47. 

Leaks occurred under the Boston & Albany Railroad tracks at the 
Longwood, Allston and Cottage Farm crossings, and under the 
Boston & Maine Railroad tracks at Washington Street, Maiden, 
and Second Street, Everett. At the Longwood crossing it was 
necessary to support the tracks with timbers before the excavation 
was made, and the cost of the work at this place was $200.33. 

Emergency Pipe Line Service, 

Two J-tpn auto trucks, equipped with special bodies and gate 
operating attachments, were put into service early in the summer 
for operating valves quickly in case of emergency. One of the 
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trucks is stationed at the Chestnut Hill pipe yard in Brighton, for 
the southern division, and the other is stationed at the Glenwood 
pipe yard in Medford, for the northern division of the distribution 
pipe system, and men are kept on duty ready to operate the trucks 
in case of emergency at any time during the day or night. 

Consumption op Water. 

The total quantity of water furnished to the 18 municipalities 
supplied from the Metropolitan Water Works during the year, as 
measured by the water works meters, was 38,919,623,000 gallons, 
which is equivalent to an average consumption of 106,337,800 
gallons per day. On the basis of an estimated population of 
1,190,220 this is equivalent to a consimiption of 89 gallons per capita • 
per day. The increase of one gallon per capita, or about If per cent., 
in the average daily per capita consumption during 1916 over the 
consumption in 1915 appears to be due largely to climatic and 
industrial conditions and is probably only temporary. 

From an inspection of the consumption diagrams following page 
100 it appears probable that a further reduction in the per capita 
consumption will result from the installation of additional meters. It 
also appears to be possible to make an appreciable reduction in con- 
sumption by taking measures to detect and reduce the leakage from 
the main pipes. 

The average daily consumption of water in each of the munici- 
palities supplied from the Metropolitan Water Works diuing 1915 
and 1916, as measured by the Metropolitan Water Works meters, 
is as follows : — 
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Estimated 
Popula- 
tion, If If. 


AvEBAOB Daily Conbumptiok. 




itu. 


IflC. 




s 


Gallons. 


Qallons 

per 
Capita. 


Gallons. 


Gallons 

per 
Capita. 


Increase 

in 
Gallons. 


• 

Boston, 


762,700 


77,651,800 


104 


80,358,800 


105 


2,707,000 


Somerville, 








89,190 


5,807,100 


67 


6.183,600 


69 


376,500 


Maiden, . 








50,160 


2,243,000 


46 


2,460,200 


49 


217,200 


Chelsea, . 








45.020 


2,901,400 


66 


3.070,900 


68 


169,500 


Everett, . 








38,870 


2.599.100 


68 


2.891,400 


74 


292,300 


Quiney, . 








42,030 


2,511,800 


61 


2,499,400 


59 


12,400 1 


Medford, . 








32,080 


1,245,200 


40 


1,487.000 


46 


241,800 


Mebose, . 








17,260 


851,500 


50 


781,800 


45 


69,700 » 


Revere, 


' ^ 






26,790 


1,484,800 


58 


1,591,200 


59 


106,400 


Watertown, 


, ■ 






17,280 


1,025,200 


62 


1,125,500 


65 


100,300 


Arlington, 








15,670 


825,300 


55 


929.400 


59 


104.100 


Milton, . 








8,850 


338,900 


39 


371,300 


42 


32.400 


Winthrop, 








13,470 

• 


700,300 


54 


707,800 


53 


7.500 


Stoneham, 








7,590 


373,700 


50 


437,900 


58 


64,200 


Belmont, . 








8,560 


425,400 


52 


447,800 


52 


22.400 


Lexington, 








5,680 


358,700 


64 


389,400 


69 


30.700 


Nahant, . 








1,440 


161,900 


116 


159,000 


110 


2,9001 


Swampsoott, . 








7,580 


436,400 


59 


445,400 


59 


9.000 


District, . 


1,190,220 


101.941,500 


88 


106,337,800 


89 


4,396,300 












I Decrease. 




1 







The average consumption in the several districts was as follows: — 



Gallons 

per Day, 

1916. 



Southern low-SOTvice district, embracing the low-service district of 
Boston, with the exception of Charlestown and East Boston, . 

Northern low-service district, embracing the low-service districts 
of Somerville, Chelsea, Maiden, Medford, Everett, Arlington, 
Charlestown and East Boston, 

Southern high-service district, embracing Quiney and Watertown, 
the hi^h-service districts of Boston, and portions of Belmont 
and Milton. 

Northern high-service district, embracing Melrose, Revere, Win- 
throp, Swampsoott, Nahant and Stoneham, and the high-service 
districts of Somerville, Chelsea, Maiden, Medford, Everett and 
East Boston, 

South^n extra high-service district, embracing the higher portions 
of Hyde Park, Milton and West Roxbury, 

Northern extra high-service district, embracing Lexington and the 
higher portions of Arlington and Belmont, .... 

Totals, .• *. i 

• • w • I 

I' ^^ " » Decrease. 



42,132,900 
21,338,400 
33,766,200 

7,643.600 
656.000 
800,700 



106,337,800 



Ikcrbass fbom 1915. 



Gallons 
per Day. 



156.500 
1.909,700 
1,990,800 

245,400 
12,0001 
105,900 



4,396,300 



Percent- 
age. 



0.37 
9. S3 
6.27 

3.32 
1.801 
15.24 



4.31 



AVERAGE RATE OF CONSUMPTION OF WATER 

IN THE METROPOLITAN WATER DISTRICT 

FOR THE. ENTIRE DAY 

AND 

FOR THREE HOURS BETWEEN I AND 4 AT NIGHT 

S ? L ^ , 

2 i SS i I 
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s. 



305 



Average Rate of Consumption fijr Entire Day 19IG 

- " " between I and 4 at night, 19[6. . 

Average Rate of Qmsumption for Entire Day, 1908 

between 1 and A at night. 1908 . 



Xo 



No. 57.] 



AND SEWERAGE BOARD. 



101 



•9I6I 
saoiAjog JO -^noo j9j 



•9T61 '18 



•916T 'Ifi Jiaq 
-tnaaoQ asf)^ ni saoiAjagi 



SSSSSSS88S28888S8SS8 



^ o» t<« iQ CO 00 <e ^ CO e« e«i cii 04 KH *-4 i-i ^^ 






ss 



00 

00 lO US oa <o '^ ^ 04 oi .H Oil ^H «^^ ^ 



00 

8 






QQ 



td 






cr 
a 



00 

3 



§ 



■8 -4 J 



*<> fi ^ !fi !9 C^*^ «^ ^ 00 el M *« o» *M a* 69 < 






it«^ar>eoooaDeoaoo«0ooe4t^^e4kO 

*> m » * » » 



eivH V-« «i4 



;s 



CO 



00 
CO 
69 



3 









I 



S ~A • 
82*0 > 



« eo oo «b es) Q <e 00 p CO op 00 Q ee Q t>« .M tN^ 
^o»i^ooa<ee4(«t«0*Ht^QOciO>ioc49 

•e^H^iHl^ COM »H»H»-I 



!Por:«Doeo«Dr^«o<o*4^0^e9eo«eao 
t^ o 00 us 00 e t« » <4« ««HOr» e«o lOi^ «> 



eov^v^ cOf^ *H 



CO 



$ 



04 
CO 



•9I»I *I8 
laqmooeQ o% sooiAjgg 

PIO QO 9ids aq o^ pe jmb 

-ej 8J0!t9j| |o jaqimifii 



a5Se4o3>t^i-4t«^ 
e4«0i^«^e40<ooe4 



I 

OQ 



o 

OD 












s 
d 



I 



S»® S SS *> 12 !S 25 w 
c«t^«-«oeo'<4«iO«e<o 

2'* CON^CO«i-i 



l^.^g-g^^g 



co< 

C4 



ooa» I eoMSiM i e«oo 

55 S*' '^S 



^Mcoce^eo^ I io 

9C4 fOO> 00 

56 •* wi^ "^ 






to 



op CO<-l A lO 



00r« 900GOr« rw 



»-;^000»t"eO»Ot»0 



to 



icjcOiOiScoMeooo 



:SS9eooooQoot^mio 



CI 



PIO ao f^os eq o% po jino 
•ei sjo^ajf JO joqtimj^ 






«Of-i'^oe<«oc3»a»ao 
t«,>ii_iaiAcot«i-4ra 
e9'<4« e^ 04 et *H «-i rH 



^« 



I e4( 



I I I «^ 



I I -♦ 



?2 



I I 00 



8 



eo y^ 



04 94 



g;'*s 



s ws^ 



*^*» 
»>.i-« 



«ijog 



to 



0104 



SI «o«e 



to I oio I e4to^ 
to o«D co^e4 



04«-i^ 






OOlOt^ 



s 



2§S' 



^S' 



5?S 



to I 



s^ 



t* I 



Sooco 



<0 to 00 

too4e<i 



§ 



§ 



S3 

«k 

00 



S?5? 



COO^ 
*HCO» 

'-t 04 



«k 

to 



$ 



fl . 



1^ 



: "^s 'fti 



acsfi^blssilfl-esl^-^ 



b.o 







§ 



I 
e 
a 

§ 

9 

I 



SB 

•a 
§ 

I 
I 



^ 



S 



a 



s 

9 

Q 

I 
1 

•3 



•e 



I 



ft 1 
1 1 

illi 

•s d 2 "J? 

•• ^ •» • 
s 



II 



I 



102 METROPOLITAN WATER [Pub. Doc. 

ImstaUation of Meters on Service Pipes. 

Information regarding the installation of noieters on service pipes to 
December 31, 1916, by the municipalities supplied with water from 
the Metropolitan Water Works is given in the table on page 101. 

Chapter 524 of the Acts of the year 1907 requires that in these 
municipalities meters shall be set each year on all new service pipes 
and on 5 per cent, of all service pipes that were without meters on 
December 31, 1907. All of the municipalities have complied with 
the provision that meters shall be set on 5 per cent, of the service 
pipes that were without meters on December 31, 1907, and in 11 
cases the niunber of meters set on old service pipes materially 
exceeds the requirement of the statute. In regard to the installation 
of meters on new service pipes, the provision of the statute has not 
been strictly complied with by several of the municipalities. This is 
partly accounted for by the fact that new service pipes are fre- 
quently installed when building operations are begun and the meters 
are not set until the buildings are permanently occupied. As the 
total niunber of meters set on both old and new service pipes in 
each of the municipalities is equal to or exceeds the total number of 
meters required by the statute to be set to December 31, 1916, it 
would seem that although the provisions of the statute have not 
been carried out exactly as specified the purpose of the law has been 
accomplished. 

During the year 4140 service pipes and 10,845 meters were in- 
stalled in the 18 municipalities supplied from the Metropolitan 
Water Works and at the close of the year 179,919 service pipes and 
127,407 meters were in use; 70.81 per cent, of all the service pipes 
had been provided with meters and in 8 of the municipalities all of 
the service pipes were equipped with meters. 

. Water Supplied Outside of Metropolitan Water District. 

During the year 411,686,000 gallons of water were supplied from 
the Metropolitan Water Works for use outside of the Metropolitan 
Water District as follows : — 
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PlACSS 8UPPUKD. 



Total 
Quaniit; 
(Gallons 



I 



AveracB 

Quandty 

(OallonB 

per Day).^ 



Numbor of 

Days on 

which Water 

was 

supplied. 



Amounts 

charged 

for Water 

supplied. 



Weatbcnt>uch State Hospital, . 
Town of Framinsham: -^ 

From Sudbury Aqueduct, . 

From Filter-fallery at Farm Pond, 
United States Government: — 

Feddock*s Island, 
Town of Saugus, 



02,072.000 

86,100.000 
230,300,000 

25,202,000 
7,022,000 



172,000 

236,246 
620,236 

60,100 
10,200 



366 

330 
366 

366 
366 



11,080 16 

2.506 86 

1,586 00 
400 00 



^ For the entire year. 

Quality of the Water. 

The yearly average results of the chemical analyses made by the 
State Department of Health, and of the biological and bacteriological 
examinations, made in the Metropolitan Water Works laboratory, of 
water from service taps in Boston since 1898 are given in tables on 
pages 187 to 190. 

Engineering. 

In connection with the maintenance of the works the engineering 
force has made plans, estimates and reports for various projects and 
improvements; has made record plans of water works lands and 
structures, surveys and plans of sanitary conditions at premises on 
the watersheds and for land purchases and takings; has tested 
meters; made photographs, blueprints and analyses of coal and oil; 
calculated yields of watersheds; made current meter gagings; kept 
hydraulic and meteorological records; summarized power station and 
pumping station records; cared for the recording pressure gages and 
supervised various operations carried on by the department. 

Appended to this report are tables giving additional information 
relating to the operations of the Metropolitan Water Works for the 
year 1916 and the usual water works statistics. 



Respectfully submitted. 



Boston, January 1, 1917. 



WILLIAM E. POSS, 

Chief Engineer. 
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REPORT OF CHIEF ENGINEER OF SEWERAGE 

WORKS. 



To the Metropolitan Water and Sewerage Board. 

Gentlemen: — The following report of the operations of the 
Metropolitan Sewerage Works for the year ending December 31, 
1916, is respectfully submitted: — 

Organization. 

The Chief Engineer has charge of the design and construction of 
all new works, and of the maintenance and operation of all the works 
controlled by the Metropolitan Water and Sewerage Board for re- 
moving sewage from the twenty-six municipalities which comprise 
the Metropolitan Sewerage Districts. 

The following assistants have been employed during the year: — 

Henry T. Stiff, . . . . ^ . . Division Engineer, in charge of of- 
fice and drafting room and of the 
construction work. 

Clarence A. Moore, Assistant Engineer, in charge of 

maintenance studies and records 
and of construction work on thd 
North Metropolitan System. 

Arthur F. F. Haskell, Assistant EngiQeer, in charge of 

survey work and field work, in 
connection with the Welledey 
extension construction. 

Ralph W. Loud, Assistant Engineer, in charge of 

survey work and field work in 
connection with the Reading ex- 
tension construction. 

George W. Wood, Assistant Engineer, on Maiden 

River siphon and Deer Island 
extension. 

In addition to the above, the number of engineering and other 
assistants employed during the year was 23, which includes 3 in- 
strumentmen, 10 inspectors, 2 draftsmen, 6 rodmen and engineering 
assistants and 2 stenographers. 
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METROPOLITAN SEWERAGE DISTRICTS. 

Abbas and Population's. 

During the year the town of Reading has been admitted to the 
North Metropolitan Sewerage District, as provided in Chapter 159 
of the Greneral Acts of 1916. 

The populations of the districts, as given in the following table, 
a>e based on the census of 1915. 



Table shotffing Ultimate C(mtnbuiing Areas and PreserU Estimated Paptdations 
within the Metropolitan Sewerage Districts^ as of December SI, 1916. 



CiTT OR Town. 



Estimated 
Population. 



ii 



Arlington, . 

Belmont, 

Boston (portions of), 

Cambridge, . 

Chelsea, 

Everett, 

Leodnston,^ . 

Kalden, 

Medford, 

Melrose, 

Reading, 

Revere, 

Somerville, . 

Stoneham, . 

Wakefield. . 

Winchester, . 

Winthrop, . 

Wobum, 



I 

I 



Boston (portions of), 
BrooUine, . 
Dedfaam,^ 
Mihon, . 
Newton, 
Quincy, 
Waltham, 
Watertown, . 
Wellesley, . 



Totals, 



15,080 

8,750 

108,310 

110,770 

45,060 

39,330 

4,060 
50,660 
32,710 
17,410 

7,160 
27,430 
90,120 

7.630 
13,240 
10,390 
13,750 
16,690 



257,550 
35,280 
11.490 

8,950 
44,300 
42.570 
31,050 
17,590 

6,850 



620,070 



455,630 



1.075,700 



^ Part of town. 
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METROPOLITAN SEWERS. 

Sewebs Pubchased and Constbucted and their Connections. 

During the year there have been built 2.654 miles of Metropolitan 
sewer within the sewerage districts, so that there are now 111.484 
miles of Metropolitan sewers. Of this total, 9.642 miles of sewers, 
with the Quincy pumping station, have been purchased from cities 
and towns of the districts, the remaining 101.842 miles of sewers and 
other works having been constructed by the Metropolitan boards. 

The locations, lengths and sizes of these sewers are given in the 
following tables, together with other data referring to the public and 
special connections with the systems: — 



NoBTH Mbtbopolitan Sewerage System. 
Location, Length and Sizes of Sewers, with Public and Special Connections. 



City ob Town. 



Borton: — 

Island, 



EastBofton, 
Charleatown, 
Winthxop, 

Chdaea« 



EvBrett, 

Lexington,* . 
Maiden, . 



Siaeof Sewers. 



4'0"to9'0". . 
«'0"tol'0", 

«'7"X7'6"tol'0", . 

9'0", . . . . 



8'4"X9'2"tol6", . 



8'2"X8'10"to4'8"X6'l", 



4'«"X4'10"tol'0", . 



8 






1.613 
5.W 

S.292 

3.864 

6.280 



2.025 



6.844< 



|5- 



III 



4 

26 

14 
18 

18^ 



Spbcial CoxnnBcnoHB. 



Cfaaractoror Location <rf 
Connection. 



Sd 



525* 



Wool-combine 



Shoefactorv, 
Middlebrook 

Co.. . 
Navy Yard, . 
Almshouse, 
Private bmlding, . 
Club house. 

Fire Department Station, 
Private Duilding, . 

Bakery 

Rendering works, . 
Metrop^tan Water Works 

blow-off, 
Chelsea Water Works btow- 

MetropoUitan Water Work£ 

blow-off, 
Cameron Appliance Co., 
Shults-Goodwin Co., 
AndrewB-Wasgatt Co., . 
National MetaUic Bed Co., 
Linoide Co., . 
Factooy, .... 
New England Structural Co., 

Metropolitan Water Works 
blow-off, .... 
Private buildings, . 



1 
8 
1 
1 
1 
1 
1 
1 
1 



1 
1 
1 
1 
1 
1 
1 
1 



1 
178 



^ Lexington, although admitted to the Metropolitan Sewerage System in 1897, has not contributed 
sewage to the Metitqpolitan trunk lines until the present year as no local sewerage system had been con- 
structed. Connection was made with the Metropolitan sewers September 11, 1916. 

> Lidudes 1.84 miles of sewer purchased from the dty of Maiden. 
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NoBTH Metropolitan Sbwerags System — Concluded, 

Location, Length and Sizes of Sewers, with Public and Special Connections 

— Concluded. 



ClTT OB TOWH. 



XtllOM, 



Cimbridce, . 



SoiiMnrille, . 



Hedford. 



mnehester, . 



8tonduun» 
Wobum, 

Arfington, 



B«l]iumt,^« 
Wak0firi( 



id.« . 



I • 



Siieof Sew«xt. 



4'8"X5'l"tolO". . 



r 8" to 10",. 
l'10"X2'4''tol'S", 



1' ft" to 10". 



4' 0" to 15". 



S 



»S 






111 



4' 6"X4' 10" to 10". . 



5'2"X«'»"tor»", . 



•'6"X7'2"tolO". . 



4'»"tol'S", . 



6.0901 



7.209 



8.677 



8.718 



9.470 



0.010 
0.1 



8.820* 



0.186 



68.902« 



88 



44 



11 



24 



22 



^ 4 
8 

42^ 

8 

1 
8 



806 



Spbcial CoNNBcnoxn. 



CbanMster or Location of 
Connectioii. 



Private buildinsi. . 

Factory. .... 

Railroad station. . 

Park Department bath houae. 

Harvard dormitories. 

Slaughterhouse. 



City HoBDital. 

rau^ 

eb 
Tannery. 



Street 

Private buildings. . 



;way maohine shop, 



Slaughterhousss (8). 

Carouse, 

Somerville Water Works blow 

off. ... . 
Street railway power-house. 
SUUe, .... 
Rendering works. . 
Railroad seale pit, . 
Annory building. . 
Private buildings. . 
Stable. .... 
Polioe substation. . 
Tannery. 

Private buildings. . 
Gelatine factory. . 
Watoh-hand factory. 
Stable, .... 
Railroad station, . 
Felt works. 
Town Hall. . 

Gluefactorv. . 
Private buiioings, . 
Railroad station, . 
Car-house, 
Post office. 






11 



152 



> Tneliides .786 off a mile ci sewer purchased from the dty of Hehose. 
s Indudss 2.681 milss of sewer purchased from the town of Arlington. 

* The Metropolitan sewer eitends but a few feet into the towns of Belmont and Wakefield. 

* Indudes 2.787 miles of Mystic Valley sewer in Medford. Winchester and Wobum. running parallel with 
the Metropolitan 
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SoxTTH Metropolitan Sewerage System. 
Location, Length and Sizes of Seioers, wUh Public and Special Connections. 



City or Town. 



Sixe of Sewen. • 



i H 



93 

M 

I 

2 



BoBton: — 
Back Bay, . 



Brighton, . 
Dorchester, . 



Hyde Park, 

Roxbory, . 

West Roxbury, . 

Brookline, 
Dedham, 
HuU,» . 
Milton, . 
Newton, 
Quincy, . 

Waltham, 

Watertown, 

Needham,* 
WeUeBley,7 



6' 6" to 8' 9". 



5'fl"X6'0"tol2", . 
8'X4'to2'6"X2'7", . 

10'7"Xll'7"to4'0"X4'l". 

6'8"xrto4'0",. 

9'8"X10'2"tol?", . 

e'6"X7'0"to8", 
4'X4'l"to8'0"X8'4", . 

80" pipe 

ll'X12'to8", . 
4'2"X4'9"tol'8", . 
ll'8"X12'6"to24"pipe, . 



8'6"X4'0" 

4'2"X4'9"tol2", . 

2' 0"X2' 3" to 2' 8"X2' 6", . 



1.800^ 
6.010> 
2.870> 

4.527 

1.480 

7.600 

2.640«i 

2.868 

0.760 

8.600 

2.911 

0.845 



w=. 

III 



16^ 
15 

18 { 

.18 

16 

12 

7 

23 
7 

14 



Spvcial ComnDCTiONB. 



0.001 

0.750<| 

3.880 



47.582 



I 



147 



Chanwter or Location of 
Connection. 



Tufts Medical School, . 

Private house, 

Administrataon Building 
Boston Park Deputment, 

Simmons College buildings. 

Art Museum, . 

Abattoir, 

Chocolate works, . 

Machine shop. 

Paper mill. 

Private bmldmn, . 

Edison Electric Company Sta- 
tion, .... 

Mattapan Ptoer Mills, . 

Private builcGngs, . 

Fairview Cemetery buildings, 

Parental Soluxd, 
LutheranEvangelicalChttrdi 
Private buildings, . 
Private building, ' . 



Private buildings, . 
Private houses, 
Metropolitan Water Works 
blow-off, .... 

Factories, .... 
Stanley Motor Carriage Co., . 
Knights of Pythisfl building. 



.Sg 



I 



^ 



2 

6 



8 
1 
1 



42 



^ Includes .855 of a mile of sewer purchased from the dty of Boston. 

* Includes .446 of a mile of pipe and concrete sewers built for the use of the dty of Boston; also .080 
of a mile of sewer purchased from the town of Watolown. 

* Indudes 1.24 miles of sewer puxdhaaed from the dty of Boston. 

* Indudes .158 of a mile of pipe sewer built for the use of the town of Brookline. 

* Hull and Needham are not parts of the Metropolitan Sewerage District. 

* Indudes .025 of a mile of seww purchased from the town of Watertown. 

' The Metropolitan sewer extends but a few feet into the town of Wellesley. 



Information relating to areas, popiilations; local sewer connections 
and other data for the Metropolitan Sewerage districts appears in 
the following table : — 
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North Metropolitan Sewerage Dtstrict, 



Area 
(Square 
Ifilee). 



100.32 



Estimated 

Total 
Population. 



Miles of 

Local Sewer 

connected. 



Estimated 

Population 

contributing 

Sewage. 



Ratio of 

Contributing 

Population 

to Total 
Population 
(Per Cent.). 



e20,070 



761.76 



557,160 



89.9 



COMNSCnONS MADE 

WITH 'MSTRO- 

POLXTAN SXWEBS. 



PubUc. 



305 



Special. 



528 



South Metropolitan Sewerage District. 


110.76 


455,630 


641.31 


317,005 


69.6 


147 


42 




Both Metropolitan Sewerage Districts. 


• 




211.08 


1,075,700 


1,403.07 


874,165 


81.3 


452 


570 



Of the estimated gross population of 1,075,700 on December 31, 
1916, 874,165, representing 81.3 per cent., were on that date con- 
tributing sewage to the Metropolitan sewers, through a total length 
of 1,403.07 miles of local sewers owned by the individual cities and 
towns of the districts. 

These sewers are connected with the Metropolitan systems by 452 
public and 570 special connections. During the current year there 
has been an increase of 32.11 miles of local sewers connected with the 
Metropolitan systems, and 13 public and 12 special connections have 
been added. 

CONSTRUCTION. 
NORTH METROPOLITAN SEWERAGE SYSTEM. 

Deer Island Outfall Extension. 

Section lA, the temporary 60-inch cast-iron outfall to be used in 
connection with the outfall extension, has been completed. The 
particulars of this contract were given in last year's report. This 
work was finished and the sewage turned through it on October 16, 
1916. No particular diflBculties were encountered in the work 
excepting delays from stormy weather. 
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Section 1. — Deeb Island Outfall Extension.- 

A contract for laying the 84-inch cast-iron pipe and specials for 
the extension of the outfall sewer near Deer Island Light was made 
early in the year. Some particulars of this section and contract are 
as follows: 

Date of contract No. 135, April 22, 1916. 

Length of section, 322 feet. 

Name of contractor, Roy H. Beattie, Incorporated. 

Depth of work below mean high water, 70 feet. 

Diameter of cast-iron pipe, 84 inches to 48 inches. 

Assistant Engineer in charge of construction, Clarence A. Moore. 

This work consists of dredging a channel and placing the pipe in 
the same and backfilling. Part of the pipe rests on a stone founda- 
tion pier which extends from Station 2+58 to Station 3+22. This 
portion will be protected by stone riprap. The remainder of the 
pipe will be placed on sills supported by piles or blocking. Work 
was begun on July 9, 1916, and dredging was practically completed 
August 25, 1916. Considerable time was lost in this work because 
of the stormy weather which rendered it impossible to work in this 
exposed location. 

The work of placing the stone foundation was begun September 
23, 1916, and has been completed. Operations were begun at the 
southerly end and the cast-iron pipe has been laid toward the exist- 
ing outfall between Stations 3+18 and 2+10. The riprap reinforce- 
ment has been completed over this section. Owing to the swift 
current at this place work could be carried on only at the, slack 
periods at the turn of the tide. Work was suspended for the season 
on December 13, 1916, because of weather conditions. It is expeqted 
that the contract will be completed early in the coming year. No 
unexpected diflSculties have been encountered. 

Section 19. — Malden River Siphon. 

The work on this section and the contract are described in last 
year's report. The work was completed without difficulty and the 
siphon was put in operation May 9, 1916. 
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Removal of Old Malden River Siphon. 

In accordance with the Acts of Congress, Chapter 253 of 1912 
and Chapter 142 of 1915 which carried appropriations for improve- 
ments in Maiden River, it was necessary that the Commonwealth 
should remove the old Maiden River sewerage siphon. This was 
provided for in Chapter 215 of the General Acts of the Legislature 
of the year 1915. A contract for this work was made, some par- 
ticulars of which are as follows : 

Date of oontract No. 137, June 30, 1916. 

Name of contractor, Boston Dredging Company. 

Depth of work below mean high water, 35 feet. 

Assistant Engineer in charge of construction, Clarence A. Moore. 

Work was started under this contract July 29, 1916, and was 
<;ompleted September 22, 1916. It was found impracticable to pull 
the piles in the deep sections and they were cut off at an elevation 
of 25 feet below mean low water and the portion remaining below 
this elevation was left in place. 

In connection with this work a cast-iron sluice gate has been 
placed at the Wellington end of the old siphon. It is the intention 
to use this westerly portion of the old siphon extending from the 
Wellington side head house to the proposed channel as an overflow 
And emergency outlet. The duties imposed upon the Commonwealth 
by the terms of the Acts of Congress have been completed and as 
iar as our work is concerned the channel improvements at Maiden 
Hiver can be made. 

Extension to Reading. 

Chapter 159 of the General Acts of 1916 provided for the admis- 
sion of the town of Reading into the North Metropolitan Sewerage 
District and also for the construction through Wakefield, Reading and 
Stoneham of a trunk sewer connecting Reading with the existing North 
Metropolitan trunk sewer in Wobum. This Act was accepted by the 
town of Reading on May 22, 1916. Studies and surveys have been made 
and a part of the line has been located extending from the town line 
of Reading at a point in Brook Street, southerly in Wakefield through 
lands of Lucia Beebe and Edward F. Gilman, then across Summer Ave- 
nue and then in Reading through land of George A. Forbes, then in 
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Wakefield still through land of George A. Forbes and land of Herbert 
M. Hopkins, across Hopkins Street then through lands of Herbert M. 
Hopkins and Joseph E. Hopkins, across North Street, and then in 
Stoneham through lands of Bear Hill Associates, Inc., lands of 
Everel K. Farr, Walter Steele and Nathaniel F. Fletcher, across 
Main Street and through lands of J. Arthur Wessel, Richard C- 
Christie, Ellen Magner, Annie E. Greene, Margaret McLaughlin and 
Elizabeth L. McGrady to a point in land of Mary A. Scally. This 
portion of the work, about 7,500 feet, will be constructed in rock 
tunnel, excepting 1,370 feet near the Reading town line, and will 
consist of a concrete sewer 24" x 27" in trench and .a concrete sewer 
in tunnel 36 inches in diameter. This part of the line will be known 
as Stections 76 and 75. 

A contract and specifications were prepared for Section 76 arid 
bids were asked for, the opening date being November 27, 1916- 
No bids were received. Plans and specifications for Section 75 are 
now being made. 

SOUTH METROPOLITAN SEWERAGE SYSTEM. 

Wellesley Extension. 

During the year surveys have been completed over the remaining^ 
part of the line and Sections 98, 99 and 102 havjB beien advertised for 
construction. 

Section 98. — Wellesley Extension. 

This section begins at Station 22+25 of Section 26 of the 
Neponset Valley sewer in West Roxbury and extends southwesterly 
through land of Mary A. Read, crossing Charles River into Ded-^ 
ham and extending through land of Hannah Bingham and land of 
Catherine H. Rooney, other land of Hannah Bingham and then 
crosses Bridge Street and passes along BuUard Road, turning into 
Hillcrest Avenue and extending into Violet Avenue, a total distance 
of 3,350 feet. 

A contract was made for the construction of this section, some 
particulars of which are as follows: 
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Date of contract No. 138, July 13, 1916. 

Name of contractor, Thomas Russo & Company. 

Length of section, 3,350 feet. 

Average depth of cut, 15 feet. 

Dimensions of concrete sewers, 36 inches by 40 inches, and 34 inches by 37 

inches. 
Assistant Engineer in charge of construction, Arthur F. F. Haskell. 

Work was started under this contract July 31, 1916, at Station 
19+89. The Contractor encountered considerable difficulty because 
of fine sand and finally abandoned the contract, having constructed 
but 30 feet of concrete invert. 

The Metropolitan Water and Sewerage Board entered into a 
contract with George M. Bryne, dated October 23, 1916, for the 
completion of this section. Work was started under the latter con- 
tract November 5, 1916, and at the date of this report there have 
been constructed 93 feet of sewer and the trench has been partially 
excavated for a distance of 137 feet. Progress on this section has 
been slow owing to the nature of the ground. Much valuable time 
has been lost as the section for about 1,700 feet extends across the 
marsh through which the Charles River runs. At certain periods of 
the year the river overflows this marsh and work on this portion can 
be done only in the dry season. It was the intention to have this 
part of the work completed during the autumn months. 



Section 99. — Wellesley Extension. 

This section extends from a point in Violet Avenue, westerly along 
said avenue and enters land of Edward and Catherine Bingham, 
then crosses Pine Street and extends along Jenney Lane, then passes 
through land of Lawrence Minot, et al., Trustees, and crosses the 
Charles River to a point in land of Stephen M. Weld. Contract 
No. 139 for this section was advertised and bids were received on 
June 30, 1916. All bids were rejected and no contract for the con- 
struction of this section has been made. 

Sections 100 and 101. — Wellesley Extension. 

Survey work has been completed for Sections 100 and 101 and 
maps are being made. 
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Section 102. — Wellesley Extension. 

This section starts from a point in Needham in the land of Mrs. 
Mary J. Sidney and extends northerly through said land and land 
of John T. Morse, Jr., then through land of Charles P. Beebe, then 
through land of Richard G. Wadsworth, land of Hannah E. Pond 
and land of J. Austin Amory to a point in Chestnut Street. Bids 
for the construction of this section were opened on September 27, 
1916, and a contract was made, some particulars of which are as 
follows: 

Date of contract No. 143, October 2, 1916. 

Name of contractor, Bruno & Petitti. 

Length of section, 6,851 feet. 

Average depth of cut, 9 feet. 

Dimensions of concrete sewer, 27 inches by 30 iQches. 

Assistant Engineer in charge of construction, Arthur F. F. HaskeU. 

Work on this section was begun at two places, one on October 7, 
1916, at Station and the other on November 5, 1916, near Station 
50+42. From Station to Station 3+12 and from Station 5+10 
to Station 8+00 it was found necessary to excavate below grade 
because of the presence of peat. This was refilled to grade with 
special concrete. About 1,250 feet have been constructed in the 
opening near Station and 240 feet in the opening near Station 
50+42. A very small amount of ground water has been encountered. 
Ledge was found at various points between Station 9+50 and 
Station 13+48. 



Section 103. — Wellesley Extension. 

The particulars of this section and contract were described in last 
year's report. Openings were started on this section near Station 
and near Station 36+40 early in April. No particular difficulty has 
been encountered in the work. From Station 6+15 to Station 
12+15 it was necessary to introduce a pile foundation. Work was 
completed on this section early in December. 
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SEcrnoN 104. — Welleslet Extension. 

The particulars of this contract were described in last year's report. 
Work was started on the section in tunnel near Station 17+72. No 
special difficulties have been encountered in the work. At the date 
of this report the work in tunnel has been completed excepting 
manhole at Station 27+20. The work in open cut has been com- 
pleted excepting a manhole at Station 3+28. A considerable amount 
of rock was encountered in all parts of the work. The sewer from 
Station 30+30 to the end of the section was constructed almost 
wholly in rock trench. 

The contractors on these sections have experienced considerable 
difficulty in obtaining labor owing to the general scarcity of the 
same and the remoteness of this location. 

It has not been possible to let contracts for Sections 99^ 100 and 
101 during this year because of the insufficiency of the appropriation 
for the construction of this work. The amount appropriated by 
Act 343 of the year 1914 was $350,000. This estimate was made by 
the State Board of Health in 1913. The European war which started 
after this appropriation was made has so increased the cost of labor 
and materials that the original appropriation probably will complete 
about one half the line. 

MAINTENANCE. 

Scope op Work and Fobce Employed. 

The maintenance of the Metropolitan Sewerage System includes 
the operation of 7 pumping stations^ the Nut Island screen-house 
and 111.484 miles of Metropolitan sewers, receiving the discharge 
from 1,403.07 miles of town and city sewers at 452 points, together 
with the care and study of inverted siphons under streams and in 
the harbor. 

The permanent maintenance force includes 163 men, of whom 100 
are employed on the North System and 63 on the South System. 
These are subdivided as follows: North Metropolitan System, 58 
engineers and other employees at the pumping stations; on main- 
tenance, care of sewer lines, buildings and grounds, 42 men, includ- 
ing foremen; South Metropolitan System, 35 engineers and other 
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employees within the pumping stations; and 28 men, including 
foremen, on maintenance, care of sewer lines, buildings and grounds. 

The regular work of this department, in addition to the operation 
of the pimiping stations, has consisted of the routine work of cleaning 
and inspecting sewers and siphons, caring for tide gates, regulators 
and overflows, measuring flow in sewers, inspection of connections to 
the Metropolitan sewers, care of pumping statioEis and other build- 
ings and grounds, and the maintenance of the ferry at Shirley Gut 
for transporting employees and supplies in connection with the oper- 
ation of the Deer Island pumping station. i 

In addition to these regular duties other work has been done by 
this department as follows: 

Deeb Island Pitmping Station. 

During the year, at this station, the interior of the engine room 
and boiler room has been cleaned and newly painted. A new work 
scow of 20 tons capacity for transporting materials and other harbor 
use has been constructed. 

All work was done by maintenance employees. 

East Boston Pumping Station. 

A one-story masonry building 13 feet by 30 feet with a concrete 
roof has been constructed in the stock yard on Addison Street to be 
used as a stock and pattern building. 

All work was done by maintenance employees. 

Ward Street Pumping Station. 

At this station are four 175 horse power upright boilers of the Dean 
type, which were put in operation in 1904. During the last two 
years much trouble has been caused by the breaking of stay bolts and 
this condition had become so serious that it was finally decided to 
re-stay completely all of these boilers. The labor for this work was 
done by contract with the Atlantic Works of Boston. The stay 
bolts were fui:nished by the Metropolitan Water and Sewerage 
Board and consisted of Burden iron. These boilers are now in good 
condition. 

The pumping plant at this station has been in service since 1904 
and is in good condition. It furnishes a complete duplication of 
units for ordinary flows. In time of storm, however, it is necessary 
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to run both of the pumping engines. So far, all the necessary re- 
pairs on the plant have been accomplished in such 6 manner as to 
leave always the two engines ready for use at short notice. It is 
probable, however, that at some time more extensive repairs will 
have to be made and that it will be necessary to have one pump tem- 
porarily out of service. This Would leave a deficiency iii the pump- 
ing plant in time of storm. To guard against such a condition, 
Chapter 93 of the Greneral Acts of 1916 provided that additional 
boilers and pumping plant should be installed at this station. A 
contract for the installation of the boilers was entered into, some 
particulars of which are as follows: 

. Date of contract No. 136, May 20, 1916. 

Name of contractor, D. M. Dillon Steam Boiler Works. 
Articles contracted for, two 175 horse power vertical boilers. 

The boilers are nearly completed and will be delivered early in the 
coming year. 

Contract and specifications were prepared for a 50,000,000 gallon . 
steam-turbine driven pumping unit and bids were solicited. These 
were opened on October 11, 1916. All bids, being in excess of the 
amount appropriated, were rejected. 

Nut Island Screen-house. 

The dwelling house owned by the Commonwealth and occupied 
by the Engineer in charge at the Nut Island screen-house has 
received extensive repairs. These consist of masonry foundation, 
shingling the vertical walls of the house and the construction of a 
new piazza. 

All work was done by maintenance employees. 

Gasoline in Public Sewers. 

The effort to improve the condition of the Metropolitan sewers in 
regard to dangers from gasoline explosion has been successful. An 
inspector has been employed in this department whose duties are to 
visit existing garages and see that the separators are kept in proper 
condition, also to enforce the regulation concerning the installation 
of such separators at all newly constructed garages. While the 
presence of gasoline in the sewers is noted occasionally, the condition 
has been greatly improved. 
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Table showing Ntjhbeb of Placbs connegtsd with Pubuc Sewebs whebb 
Gasoline is used and Pbogbbss of Wobk of installing Sepabatobs 
TO Januabt I9 1917. 

North Metropolitan Sewerage Dietrict. 



Cut OB Town. 



h 



8.. 







"8 

1^ 



L 

15 



It 

11 



J 



Bemarka. 



Arlington, . 

Belmont, . 

BoBton:^ 
Charlestown Diatriot, 
East Boaton Diatriot, 

Cambridge, 

Chelsea, 

Everett, 

Lexington, 

Maiden, 

Medford, 

Mdroee, 

Bevere, 

Somerville, 

Stoneham, 

WakeBeld, 

Winchester, 

Winthrop, 

Wobum, 

Beading, 

Totals, 



11 
7 

50 
9 

18 



8 

1 

7 
7 

40 
9 

12 



1 
1 



19 

10 
5 
6 

81 
8 
4 

12 
4 
2 



8 



18 
10 
4 
6 
26 
2 
4 
6 
8 
2 



1 
1 
4 

1 

6 
1 



192 



8 



169 



81 



Town sewerage system put in 
operation thia year. 



Not yet connected with Met- 
ropolitan sewers. 



No. 67.] 



AND SEWERAGE BOABD. 



119 



Table showing Number of Places connected with Public Sbwebs where 
Gasoline is used and Progress or Work of installing Separators 
TO Januart 1, 1917. 

South Metropolitan Sewerage District. 



Crrr ob Town. 



11 






I 
J 



I 



I 






>9» 



? 



^8i^ 






Remarks. 



Borton; — 
Hyde Pailc District, 
West Rosbnry District, 
Baek Bay District, . 
Brighton District, . 
Dorehester District, . 

BittoUine, 

Dedham, 

Hilton, 

Newton, 

Quincy, 

Waltham, 

Watertown, 
Wellealey, 

Totals. 



8 

SI 

55 
2 



31 

12 

3 

13 



175 



9 
2 



26 



86 



10 



10 



18 



3 



5 

9 

8 



8 
2 
8 



40 



«8 



36 



8 



10 



14 



Not yet fully reported upon. 



Not yet fully reported upon. 



No sarages connected with the 
public 



In most cases garages are con- 
nected with the surface 
drains. 



No connection as sret with Met- 
ropolitan sewers. 



Drainage from Tanneries, Gelatine and Glue Works in 

Winchester, Woburn and Stoneham. 

Four men and a foreman have been employed during a part of the 
year in flushing and cleaning the Metropolitan sewers through the 
tannery districts of Winchester, Woburn and Stoneham. 

All the tanneries and glue works of the district now have settling 
tanks of substantial size. This method of treatment has very greatly 
reduced the amount of sludge material entering the Metropolitan 
sewers. 
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The following tsble gives details of settling tanks introduced to 
date, showing the operations of same with the amount of sludge 
collected and removed: — 



Table of Semi-fluid Slvdge removed from Settlinn Basins at the Tanneries, Gela- 
tifK ojid Glue Work* in Winchester, Wobum and Sloneham, Year ending 
December SI, 1916. 









1 


.1 




Location of Biam. 


BuiiiintiD 
OpvatioD. 




i 


i 




Bw>&CabbComp«ir,B«DNo. 1. . 


Ju. IS, 1«10 


4r.o X a 




13«.00 


818.00 


B«B.*CobbC™,[«iy,B«iaN<..2. . 


H>; e 


1810 


47.0 X n 




138 00 


748.00 


B«H> & Cobb Compuy, Buin No. 3. . 


Oot. 10 


ISll 


MJIXM 




102.IO 


878 00 


S.C.P«rker4Soa, 


Aui. 1 


iRig 


48.8X23 




OO-SS 


84.01 


AmciiiMUi Hids uid Lesthei CompBoy, 

Futoiy D. 
B.F. KimbaUACo 


Nov. la 

Dm. 10 


WIO 
WIO 


4S.0X23 

4TJXJ3 




106.31 


834.20 


E. Cuiiuiut«a Lwthn Company, 


Nov. 1 


I»10 


u-» X n 




07.80 


HSU 


W.P.FoiASona 


July 12 


WIO 


47 J X 2i 




131.20 


848.40 


ThoyuAFoea. 


S^. 18 


1010 


48.1X23 




101.81 


471.87 


Horrla Eaptan,' 


Jan. e 


mi 


40.8X22 




- 


- 


Van TaoMJlLwthec Company, . . , 


,U„.M,{ 


10.1 X 14 
«.8X1» 




102 !ao 


m.m 


AmeivBU Gins Compwir, .... 


Oct. 1, mo 


«.i X a 


U 


138 38 


201.84 




i«« { 


88.8X24 

87.2 X 12 


I "- 


■88,74 


•ss 


ToUL 


- 


- 


- 


- 


8,808.70 
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PUMPING STATIONS. 

Capagitt and Results. 

Owing to the heavy rainfall of the earlier part of 1916 the pump- 
ing at the stations of the Metropolitan Sewerage Works increased in 
amounts varying from 9.8 per cent, to 23.7 per cent, as compared 
with 1915. 

The increase in the price of coal affected only the latter half of the 
year 

A slight increase in engineers' wages was made in the Deer Island, 
East Boston and Charlestown pumping stations. 

The expense per million foot gallons pumped at the stations of the 
Sewerage Works is substantially below that of last year. 



Average Daily Volume of Sewage lifted at Each of the Six Principal Metropolitan 
Pumping Stations and ffi the Quincy (Hough's Neck) Sewage Lifting Station 
during the Year, as compared with the Corresponding Volumes for the Prevums 
Year. 



PUMPING STATION. 



Atsbaob Daily Pumpaob. 



Jan. 1, 1915, to 
Deo. 31. 1915. 



Jan. 1, 1916. to 
Deo. 31. 1916. 



Deer Island. 

East Boston, 

Charlestown, 

Alewife Brook, 

Quinoy, 

Ward Street (actual gallons pumped), 

Quincy (Hough's Neck) sewage lifting sta- 
tion. 



Gallons. 
60,392,000 

58,392,000 

33.500,000 

3,371,000 

3.865.000 

26.933.000 

177.700 



Gallons. 
66.300.000 

64.300.000 

37.300.000 

3,847,000 

4,780,000 

29,864,000 

187,238 



Increase during the 
Year. 



Gallons. 
6,908,000 

5,908,000 

3,800,000 

476,000 

915,000 

2.931.000 

9.538 



Per Cent. 
9.8 

10.1 

11.3 

14.1 

23.7 

10.9 

5.4 



North Metropolitan System. 

Deer Island Pumping Station. 

At this station are four submerged centrifugal pumps with im- 
peller wheels 8.25 feet in diameter, driven by triple-expansion engines 
of the Reynolds-Corliss type. 

Contract capacity of 1 pump: 100,000,000 gallons, with 19-foot lift. 
Contract capacity of 3 pumps: 45,000,000 gallons each, with 19-foot lift. 
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Averageduty for the year: 59,400,000 foot-pounds. 

Average quantity raised each day: 66,300,000 gallons. 

Force employed: 4 engineers, 1 relief engineer, 4 firemen, 4 oilers, 3 screenmen, 

1 relief screenman and 1 laborer. 
Coal used: New River, costing from $4.21 to $5.92 per gross ton. 



Table of Approodmate QvarUities, Ldfis and DiUies at the Deer Island Pumping 

Station of the North Metropolitan System. 



MOKTBS. 


Total 
Pumpage 
(Gallons). 


Average 
per Day 
(gallons). 


Minimum 

Day 
(Gallons). 


Maximum 

Day 
(QaUons). 


Average 

Lift 
(Feet). 


Average 

Duty (ft.-lbe. 

per 100 lbs. 

Coal). 


January, . 


1 • • 


2,090.100.000 


67.400,000 


51.800,000 


109.300.000 


11.36 


61.700.000 


February* 






2.067,300.000 


72.000.000 


51.100.000 


162.000.000 


11.63 


54.500.000 


ICareh, . 






2.579.800,000^ 


83,200.000 


63.500.000 


113.800,000 


11.86 


61,300.000 


April. . . 






2.533.200.000 


84.400,000 


70.800.000 


108.800.000 


12.21 


62.000.000 


May. . . 






2.333.700,000 


75.300,000 


56,500.000 


123.700.000 


11.21 


62.000.000 


June, 






2.236.200,000 


74,500,000 


62,200,000 


99.200,000 


11.33 


58.000.000 


July, . . 






2.037.400.000 


65.700.000 


53,700.000 


88.200.000 


11.26 


70,600.000 


August, . 






1.859.100.000 


60,000.000 


46.500.000 


76.100.000 


10.93 


62,800,000 


September, 






1.614,000,000 


53,800,000 


45.300.000 


71.400.000 


10.30 


49.700.000 


October, . 






1.571.500.000 


50,700,000 


39.500,000 


58,500,000 


11.01 


60.100,000 


November, 






1.586.600.000 


52,900.000 


45.100.000 


64.800.000 


11.01 


52.300,000 


December, 






1.737.800000 


56.100.000 


41,600.000 


87.400,000 


11.06 


57.200.000 


Total, 


24.267.600.000 


— 


- 


- 


- 


- 


AverasB, . 






- 


66.300.000 


52.300.000 


96.900.000 


11.26 


59.400,000 



Average Cost per Million FootrgaUons for Pumping at the Deer Island Station, 

Volume (24.267.6 MiUion GaUons) X lift (11.26 Feet)*- 273.253.2 Million Foot-geOlons. 



Itsms. 




Cost per 
Million Foot- 
gallons. 



Ubm 

Coal 

Oil 

Waste 

Water, 

Paeking 

MUeellaneous supplies and renewals. 

Totals, 

lAbor at screens, .... 



$17,216 44 

11,231 36 

309 60 

156 52 

1,364 80 

138 51 

1,341 33 



831.758 56 
13,249 89 



10.06301 
.04111 
.00113 
.00057 
.00499 
.00051 
.00491 



10.11623 
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East Boston Pumping Station. 

At this station are four submerged centrifugal piunps, with im- 
peller wheels 8.25 feet in diameter, driven by triple-expansion 
engines of the Reynolds-Corliss type. 

Contract capacity of 1 pump: 100,000,000 gallons with 19-foot lift. 

Contract capacity of 3 pumps: 45,000,000 gallons each, with 19-foot lift. 

Average duty for the year: 76,500,000 foot-pounds. 

Average quantily raised each day: 64,300,000 gallons. 

Force employed: 4 engineers, 2 reUef engineers, 3 firemen, 1 relief fireman, 4 

oilers, 3 screenmen, 1 reUef screenman, 3 helpers and 1 laborer. 
Coal used: New Haver, costing from $4.17 to $5.67 per gross ton. 



Table of Approximate Qtumtities, Lifts and Duties at the East Boston Pumping 

Station of the North Metropolitan System. 



Months. 


Total 
Pumpage 
(Gallone). 


Average 
per Day 
(OaUons). 


Minimum 
Day 

(GaUons). 


Maximum 

Day 
(GaUons). 


Averags 

Lift 
(Feet). 


Average 

Duty (ft.-lbe. 

per 100 Ibe. 

Coal). 


1916 

February, 
March, , 

Sfay, . . 
June, 
July, 

August, . 
September, 
October, . 
November, 
December, 






2.028.100,000 
2.029.300,000 
2.517.800,000 
2,473,200,000 
2.271.700.000 
2.176,200.000 
1.975,400,000 
1.797,100,000 
1.554.900,000 
1,509,500,000 
1.526,000.000 
1.675.800.000 


65,400.000 
70,000.000 
81.200,000 
82,400,000 
73.300)000 
72,500.000 
63.700.000 
58,000,000 
51.800.000 
48,700,000 
50,900.000 
54.100,000 


49.800,000 

49,100,000 

61,500,00a 

68.800,000 

54.500.000< 

60.200,000 

51,700,000 

44.500,000 

43,300,000 

37,500,000 

43.100.000 

39.600.000 


107,300,000 

160,000,000 

111,300/)00 

106,300.000 

121.700.000 

97.200,000 

86,200.000 

74,100,000 

69,400.000 

56.500,000 

62,800.000 

85.400.000 


14.82 
14.83 
15.27 
15.35 
15.12 
15.01 
14.96 
14.88 
14.81 
14.69 
14.96 
14.88 


67,700,000 
76.400,000 
82.000,000 
74,100,000 
75,000.000 
73,200,000 
78,500,000 
83,500,000 
71,200,000 
78.300,000 
79,700,000 
73,900,000 


Total, 
Average, . 


23,535.600.000 


64,300.000 


60,300.000 


94.900,000 


14.96 


76,600.000 
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Average Cost per MiUion FootrgaUons for Pumping at the East Boston Station, 

Volume (23^6.6 Killion Galknw) X lift (14.96 feet) - 352,002.6 MiUion Foot-«aUonB. 



iTKMt. 




Cost per 

Million Foot- 

gaUone. 



Labor, 

Coal, . • 

Oil, 

Waste 

Water 

Faddng 

MiaoeUaneoua supplies and renewals, 

Totals, 

labor at sereens 



121,185 75 

11.972 14 

396 68 

74 11 

1,491 60 

62 89 

1,327 06 



136,508 75 
11.372 50 



10.06017 
.03401 
.00112 
.00021 
.00423 
.00018 
.00377 



10.10369 



Charlestown Pumping Station. 

At this station are three submerged centrifugal pumps^ two of 
them having impeller wheels 7.5 feet in diameter, the other 8.25 
feet in diameter. They are driven by triple-expansion engines of 
the Reynolds-Corliss type. 

Contract capacity of 1 pump: 60,000,000 gallons with 8-foot lift. 

Contract capacity of 2 pumps: 22,000,000 gallons each, with 11-foot lift. 

Average duty for the year: 51,300,000 foot-pounds. 

Average quantity raised each day: 37,300,000 gallons. 

Force employed: 4 engineers, 1 relief engineer, 4 firemen, 3 oilers, 3 screenmen 

and 1 relief screenman. 
Coal used: New River, costing from $4.53 to $5.75 per gross ton. 
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TaUe of Approximate Quantities, Lifts and Duties at the Charlestown Pimping 

Station of the North Metropolitan System, 



Months. 


ToUl 
PumpacB 
(Gallona). 


Average 
per Day 

(Gallons). 


Minimum 
Day 

(Gallons). 


Maximum 
Day 

(Gallons). 


Averags 

Lift 
(Feet). 


AveragiB 

Duty (ft.-lbe. 

per 100 lbs. 

Ckwl). 


ItlC 


» • • 


1,186,900,000 


88,300.000 


30.100.000 


60.300.000 


8.42 


52.800.000 


February, 






1.107.400.000 


38,200.000 


26.600.000 


73,20p.000 


8.01 


50,300.000 


March. . 






1.335.200,000 


43.100,000 


33,300.000 


56.400.000 


8.62 


51.500,000 


April, . . 






1.308,200.000 


43.600.000 


34,600.000 


63.700.000 


8.63 


46.400.000 


May. . 






1,280.100,000 


41,300.000 


31.600,000 


69,000.000 


8.71 


61.800,000 


June. 






1,234,200.000 


41,100.000 


83.600,000 


63.200.000 


7.96 


49.000.000 


July. . . 






1.106,300.000 


38.600.000 


28.600.000 


49.600.000 


8.47 


57.200.000 


August, . 






1,076,200,000 


34.700.000 


26.600.000 


47.700.000 


8.06 


51.200.000 


Sesytember, 






1,006.100,000 


33.600.000 


26,200.000 


44.400.000 


8.15 


52.600.000 


October, . 






062,400,000 


30.700.000 


22.800,000 


44.700.000 


8.09 


56.000.000 


November, 






800,400,000 


30.000.000 


22.400.000 


39.900.000 


8.21 


47.200.000 


December, 






1.066,700,000 


34.400.000 


24.600.000 


62.700.000 


8.21 


50.800.000 


TotaJ. 


13,647,100,000 


- 


- 


- 


— 




Averace, . 






- 


37.300.000 


28.200.000 


54,600.000 


8.29 


51.300.000 



Average Cost per MiUion FootrgaUons for Pumping at the Charleetovm Station. 

Volume (13.647.1 Biillion Gallons) X lift (8.29 Feet) - 113.134.5 Million Foot-csllons. 



Itkub. 




Labor 

Coal 

Oil 

Waste 

Water, 

PAekinc. 

Miscellaneous supplies and renewals. 

Totals. ' 

Labor at screens 



114.514 39 

5,349 00 

111 44 

55 67 

716 40 

36 30 

398 76 



$21,181 96 
13.305 00 



Cost per 
Million Foot- 
gallons. 



$0.12829 
.04728 
.00009 
.00049 
.00633 
.00032 ' 
.00353 



$0.18723 



No. 57.] 



AND SEWERAGE BOARD. 



129 



Alevnfe Brook Pumping Station. 

The plant at this station consists of two 9-inch Andrews com- 
mercial centrifugal pumps, direct connected by horizontal shafts to 
compound marine engines, together with a pump and engine added 
later. The latter consists of a specially designed engine of the ver- 
tical cross-compound type, having between the cyclinders a centrif- 
ugal pump rotating on a horizontal axis. 

Contract capacity of the 2 original pumps: 4,500,000 gallons each, with 13- 
foot lift. 

Contract capacity of new pump: 13,000,000 gallons, with 13-foot lift. 

Average duty for the year: 18,300,000 foot-poimds. 

Average quantity raised each day: 3,847,000 gallons. 

Force employed: 3 engineers, 1 relief engineer, 3 screenmen and 1 relief screen- 
man. 

Coal used: New River, costing from $4.89 to $10.00 per gross ton. 



Tdbh of Approximate QtumtitieSf Lifts and Dtities at the Alewife Brook Pumping 

Station of the North Metropolitan System, 



Mouths. 


Total 
Pumpage 
(GaUons). 


Average 
ber Day 
(GaUona). 


Minimum 

Day 
(QaUons). 


Maximum 

Day 
(GaUons). 


Average 

lift 
(Feet). 


Average 

Duty (ft.-lb». 

per 100 lbs. 

Goal). 


Itli. 


129,891,000 


4,190.000 


3,329.000 


6,931,000 


12.97 


18,400.000 


F^ebfUBiyt 






120,190,000 


4.144.000 


3,229.000 


9.056,000 


13.00 


18,000,000 


Mareh, . 






161,319,000 


6.204.000 


4,318,000 


7,040.000 


13.07 


21,200,000 


April, 






193,578,000 


6.452.000 


5,364,000 


7.993,000 


12.99 


25,100.000 


May, . . 






167,996,000 


5.419,000 


4.026,000 


8,347.000 


12.90 


22,400.000 


June, 






148,996.000 


4,967,000 


3,622.000 


6,754,000 


12.90 


22,200,000 


July, 






118.989,000 


3,838,000 


2,978,000 


4,860,000 


12.83 


19,400,000 


August, . 






79,952,000 


2.579,000 


2,246,000 


3,622,000 


13.04 


15,700,000 


Septsmber, 






70,531,000 


2.351.000 


2,035,000 


3,330,000 


12.97 


14,300,000 


OctODdT, * 






70,936,000 


2,288,000 


2,078,000 


3,179,000 


12.98 


14,800,000 


Nowiubor, 






67,693,000 


2,256,000 


1,094.000 


3.622.000 


13.04 


13,800.000 


neoember. 






76,838.000 


. 2,479,000 


2,078,000 


4,027,000 


13.00 


14,400,000 


Total, 


1,406,904,000 


• 


- 


- 


- 


- 


Avwags, 






- 


8,847,000 


3,108.000 


5,731,000 


12.98 


18,300,000 
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Average Coat per MiUion Foot-gaUons for Pumping at the Alevnfe Brook Station, 

Volume (1,406.904 MiUion GfOIoitt) X lift (12.08 Feet) » 18,261.61 Million Foot^gaUons. 



Items. 




Cost per 

Million Foot- 

calloDs. 



Labor 

Coal, 

oa 

Waste, 

Water ' . 

Packing, 

MiaoellaneouB supplies and renewals, 

Totals. 

Labor at screens, oiling and miscellaneous services, 



17,283 67 

2,266 24 

122 25 

04 54 

202 56 

736 

48 39 



611.850 01 
$1,825 00 



SO. 39885 
.12410 
.00670 
.00518 
.01109 
.00040 
.00265 



SO. 54897 



South Metropolitan System. 

Ward Street Pumping Station. 

At this station are two vertical, triple-expansion pumping engines, 
of the Allis-Chalmers type, operating reciprocating pumps, the 
plungers of which are 48 inches in diameter with a 60-inch stroke. 

Contract capacity of 2 pumps: 50,000,000 gallons each, with 45-foot lift. 

Average duty for the year: 87,474,000 foot-pounds. 

Average quantity raised each day: 29,864,000 gallons. 

Force employed: 4 engineers, 1 relief engineer, 4 firemen, 5 oilers, 4 assistant 

engmeers, 1 machmist and 1 laborer. 
Coal used: New River, costing from $4.81 to $5.68 per gross ton. 
Material intercepted at screens during the year, 1,465.2 cubic yards. 
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Table of Approximate Quantities, Lifts and Duties at the Ward Street Pumping 

Station of the South Metropolitan System. 



MoirrHB. 


Total 
Pumpage 
(Gallons). 


Average 
per Day 
(Gallons). 


Minimum 

Day 
(Gallons). 


Maximum 

Day 
(GaUons). 


Average 

Lift 
(Feet). 


Duty (ft.-lbs. 

per 100 lbs. 

Coal). 


ins 

January, . 


• 

• • 


938,603,000 


30,278.000 


25,213,000 


42,627,000 


42.62 


96,507,000 


February, 






883,450,000 


30.464.000 


24,396,000 


56,896,000 


42.42 


92,193,000 


March, 






1,223,405,000 


39.405.000 


32,825,000 


47,172,000 


42.57 


97,767,000 


April, 






1,210,016,000 


40.334,000 


34.710,000 


49,650,000 


43.22 


107,431,000 


May, 






1.155,502.000 


37.275,000 


30,763,000 


50,969,000 


43.46 


104,422.000 


June, 






1,430,012,000 


34.767.000 


29,593,000 


45,131,000 


43.47 


97,084.000 


July, 






. 063,478,000 


31.080.000 


27,147,000 


35,306.000 


43.01 


85,662.000 


August, . 






741,402.000 


23,939,000 


19,332.000 


33.066.000 


42.11 


72.837.000 


September, 






666,897.000 


22,230,000 


19.394,000 


27.902.000 


42.11 


73,454,000 


October, . 






705,274,000 


22,751,000 


19,386,000 


30.340.000 


42.21 


69,202,000 


Novftmber, 






669,384,000 


22.313,000 


18.519,000 


31,393,000 


41.91 


76.569.000 


December, 




• 


727,792,000 


23,477,000 


20,199.000 


34,927,000 


41.58 


76.555.000 


Total, 


11,315.305.000 


— 


- 


- 


- 


- 


Average, • 




• 


- 


29,864,000 


25.123.000 


40,450,000 


42.56 


87.474.000 



Records from plimger displacements. 



Average Cost per Million FootrgaUons for Pumping at the Ward Street Station. 

Volume (11.315.3 MiUion Gallons) X Lift (42.56 Feet) - 481,579.17 Million FootrgaUons. 



iTEin. 



Cost. 



CDostper 
MiUion Foot- 
gallons. 



Labor. . . . 

Coal, 

Oil 

Waste, 

Water, 

Packing 

MiscellaneouB supplies and renewals. 

Totals, 

lAbor at screens, .... 



117,715 99 

11.982 18 

246 69 

36 80 

1,531 20 

427 61 

499 89 



132,440 36 
14,340 87 



SO. 03679 
.02488 
.00051 
.00008 
.00318 
.00089 
.00104 



SO. 06737 
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Quincy Pumping Station. 

At this station are two compoiind condensing Deane pumping 
engines and one Lawrence centrifugal pump driven by a Sturtevant 
compound condensing engine. 

Contract capacity of 3 pumps: Deane, 3,000,000 gallons; Deane, 5,000,000 gal- 
lons; Lawrence centrifugal, 10,000,000 gallons. 

Average duty for the year: 33,000,000 foot-pounds. 

Average quantity raised each day: 4,780,000 gallons. 

Force employed: 3 engineers, 1 relief engineer, 3 screenmen and 1 relief screen- 
man. 

Coal used: Sterling Elmora, costing from $4.72 to $6.50 per gross ton. 

Materials intercepted at screen during the year, 259 cubic yards. 



Table of Approximate QuantiHeSf Lifts and Duties at the Quincy Pumping StaHon 

of the South Metropolitan System, 



MOMTBB. 


Total 
Pumpage 
(Qallons). 


Averaoe 
(i^onf). 


Minimum 
Day 

(Oallona). 


IfRvimiim 

Day 
(GaUona). 


Average 

Lift 
(Feet). 


Average 

Duty (ft.-lba. 

per 100 lbs. 

CSoal). 


1911 

January, . 


• • 


137,933.000 


4.449.000 


3,934,000 


5.443.000 


21.04 


29,800,000 


February, 






146,217.000 


5.042.000 


3.782,000 


12.497.000 


21.84 


30,800.000 


March, . 






207.070.000 


6.709.000 


5.1^2.000 


12.882.000 


24.78 


33.200,000 


April. . . 






228.867.000 


7.628.000 


6,048,000 


11.479,000 


29.23 


38.700.000 


May. . . 






IW.628.000 


6.440.000 


5,039,000 


9,317.000 


27.29 


38.700«000 


June. 






173.770.000 


5.759.000 


4,705,000 


9.794,000 


23.82 


37.800.000 


July. . . 






100.718.000 


5.184.000 


4,542.000 


6,208,000 


22.51 


38,400.000 


August. .' 






140.540,000 


4.532.000 


3.599.000 


5.472,000 


21.83 


35,700,000 


September. 






102.276,000 


3.409,000 


2,859.000 


!B,864,000 


21.03 


31,800,000 


October. . 






87.880.000 


2,835,000 


2.549.000 


8,159.000 


21..02 


28,800,000 


November, 






77.240.000 


2,575,000 


2.400.000 


2.815.000 


21.01 


27,300,000 


December, 






86.609.000 


2,794.000 


2.551.000 


3.346,000 


20.97 


24,700,000 


Total, 


1,748,644,000 


- 


■ 


- 


- 


- 


Ayerace, 






- 


4,780,000 


3.028.000 


7,148,000 


22.99 


33,000,000 
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Averoffi Cotl per MUUon FootrgaUons Jar Pumping at the Quincy Station. 

Volume a.7tt.6 Ifillioii Gallons) X lift (2S.W F«et) - 40.»0.S Ifillioii Ibot-cdloiia. 



Ithis. 




Labor 

Ck)al 

oa 

Waste, 

Water, 

Packing, 

MisoeUaneous suppEes and xenewals, . 

Totals, 

Labor at aoraens, otHng and misoeOanaoas b» *<>»«., 



l6,6M0a 

2.4M10 

80 68 

M04 

324 87 

40 61 

207 78 



88,757 07 
81.880 21 



Goat per 
MiUkmFDoi- 



80.18328 
.08184 
.00078 
.00084 
.00608 
.00101 
.00741 



80.24272 



NtU Island Screenrlumae. 

The plant at this house includes two sets of screens in duplicate 
actuated by small reversing engines of the Ktchburg type. Two 
vertical Deane boilers, 80 horse-power each, operate the engines, pro- 
vide heat and light for the house, bum materials intercepted at the 
screens, and furnish power for the Quincy (Hough's Neck) sewage 
lifting station. 

Average daily quantity of sewage passing screens, 62,000,000 gallons. 
Total materials intercepted at screens, 1,170.4 cubic yards. 
Materials intercepted per million giedlons of sewage discharge, 1.40 cubic feet. 
Force employed: 3 engineers, 1 relief engineer, 3 screenmen and 1 relief screen- 
man. 
Coal used: New River, costing from $4.75 to S6.60 per gross ton. 

Quincy, {Hough's Neck) Sewage Lifting Station. 

At this station are two 6-inch submerged Lawrence centrifugal 
pumps with vertical shafts actuated by two Sturtevant direct- 
current motors. 

The labor and electric energy for this station are supplied from 
the Nut Island screen-house and as used at present it does not 
materially increase the amount of coal used at the latter station. 
The effluent is largely ground water. 

Contract capacity of 2 pumps: about 1,500,000 gallons each, with 20-foot lift. 
Average daily amount pumped: 187,238 gslUons. 
Average lift: 15.59 feet. 
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Coal delivered in the Bint of the Sewerage Works Pumping Stations during the Year. 



Obom Toms, Biroiiiicou* Coaii. 



9 

•s. 

I 

•d 
S • 

I 



I 



9 

•a 

I 



il 



I 






&4 

M 



Is 



9 
•a 






I 

OQ 
M 

d 

-a 
i 

Of 






a 

§ 
O 

fa 

S. 

I 



New England Cool A Coke Corn- 
New England Coal A Coke Corn- 
New England Coal A Coke Corn- 
New England Coal A Coke Corn- 
New England Coal A Coke Com- 
pany. 
New England Coal A Coke Corn- 
New England Coal A Coke Com- 
pany. 
New England Coal A Coke Com- 

New England Coal A Coke Com- 
pai^. 

New England Coal ft Coke Com- 
pany. 

Metropolitan Coal Company, 

Metropolitan Coal Company, 

New England Coal A Coke Com- 
pany. 
Locke Coal Company, . 

Locke Coal Company, . 

Locke Coal Company, . 

Locke Coal Company, . 

Locke Coal Company, . 

Locke Coal Company, . 

Staples Coal Company, 

Staples Coal Company, 

Staples Coal Company, 

Staples Coal Company, • 

Staples Coal Company, 

Sti4>le8 Coal Company, 

Staples Coal Company, 

Staples Coal Company, 

Staples Coal Company, 

Staples Coal Company, 

Frost Coal Company, . 

Frost Coal Company, . 



786 
125 
886 
396 
988 



729 

676 

1,840 

486 

809 



290 
870 
806 



26 
106 
162 
65 
46 
60 



180 
222 
886 

68 
846 
808 
118 

70 
207 
444 



116 
48 



14 21 

422 
428 
6 90 
692 
4 17 
420 
4 21 
666 
6 67 
458 
464 
6 76 
489 
6 IS 
6 16 
679 
688 
10 00 
4 81 
490 
4 06 
4 97 
4 99 
600 
6 69 
664 
666 
668 
4 72 
4 77 



1 Includes adjustments for quality. 
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Coal delivered in the Bins of the Sewerage Works Pumping Stations during the Year 

— Concluded. 



I^OBi Coal Company, . 
IViMt Coal Company* . 
fVoBt Coal Company, . 
Fhwt Coal Company, . 
Gorman- Leonard Coal Company 
Frovt Coal Company, . 
Maritime Coaling Company, 
Gorman-Leonard Coal Company 

Total KFOea tons, . 

Average price per gross ton, 



Gboos Tons, BiruifiNous Coal. 



3 

•a 



1 



I 



I 



3,684 
16 11 



•a 



I 



I 

CD 



9 

mm- 

o, 



ll 
II 



II 

si 
9 



3 

•a 



so 

I 



I 



3.496 
1456 



MS 
94 «2 



433 
16 86 



2,343 
16 21 



QQ 






73 
43 
53 
54 
521 
10 



912 
16 66 



h 



mm 

1. 



55 



196 
300 



496 
16 87 



d 

o 

H 



I 

.1 



14 78 
600 
5 01 
504 
593 
660 
4 76 
660 



1 Includes adjustments for quality. 



Metropolitan Sewerage Outfalls. 

The original Deer Island outfall was put into operation in May, 
1895. Sewage has been discharged through this outfall continuously 
except for the period between October 16, 1916, and December 15, 
1916. This outfall is in good condition. The changes contemplated 
at this point are occasioned by the improvement in the method of 
dilution and not because of the failure of the structure. 

The 60-inch outfalls of the South Metropolitan System, two of 
which were completed in 1904 and the third one in 1915, are in good 
condition and free from deposit. 

During the yeat the average flow through the North Metropolitan 
outfall at Deer Island has been 66,300,000 gallons of sewage per 
24 hours, with a maximum rate of 157,300,000 gallons during the 
stormy period in March, 1916. The amount of sewage discharged in 
the North Metropolitan District averaged 119 gallons per day for 
each person, taking the estimated population of the district con- 
tributing sewage. If the sewers in this district were restricted to 
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the admission of sewage proper only, this per capita amount would 
be considerably decreased. 

In the South Metropolitan District an average of 62,000,000 
gallons of sewage has passed daily through the screens at the Nut 
Island screen-house, and has been discharged from the outfalls into 
the outer harbor. The maximum rate of discharge per day, which 
occurred during a heavy storm on February 26, 1916, was 178,000,000 
gallons. The discharge of sewage through these outfalls represents 
the amount of sewage contributed in the South Metropolitan System, 
which was at the rate of 196 gallons per day per person of the 
estimated number contributing sewage in the district. 

The daily discharge of sewage per capita is considerably larger in 
the South Metropolitan District than it is in the North Metropolitan 
District, because, owing to the large size of the High-level Sewer, 
more storm water is at present admitted to the sewers. 

Material Intercepted at the Screens. 

The material intercepted at the screens at the North Metropolitan 
Sewerage stations, consisting of rags, paper and other floating ma- 
terials, has during the year amounted to 2,315 cubic yards. This is 
equivalent to 2.576 cubic feet for each million gallons of sewage 
pxmiped at Deer Island. 

The material intercepted at the screens at the South Metropolitan 
Sewerage stations has amounted to 2,894.6 cubic yards,* equal to 
3.44 cubic feet per million gallons of sewage delivered at the outfall 
works at Nut Island. 

Studies of sewage flows in the Metropolitan sewers and siphons 
indicate that they are free from deposit. 

FREDERICK D. SMITH, 

Chief Engineer of Sewerage Works. 
Boston, January 1, 1917, 
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Appendix No. 1. 



CaSTBACTB MADE AMD FKNDINO DUBING 
(Nor. — Tbe daUib of eonttaeto made bciim 



"~" 


1. 

Number 

of 
Contnet. 


2. 

WORK. 


S. 

Num- 
ber of 
Bids. 


Amoumt 


or Bm. 


f. 




4. 

Neactto 
Lowest. 


S. 

Lowest. 


Contiaetor. 


1 


3M> 


Funushing and imtftHiftK hy^ 
drauUc maehinery at Sud- 
bury Dam, Soutbborottch. 


3 


$13,737 00 


$11,700 00> 


S. Morgan %nith Co., 
York, Penn. 


2 


aM-Ai 


Fumiithing and inatalling deo- 
trie madiinery at Sudbury 
Dam, Southborough. 


3 


22,112 00 


19.349 00 < 


Westinghottse Electrie 
A MFg. Co.. Fitte- 
buigh, Penn. 


3 


3M> 


Haaonry tower on Bellevue 
HiU. Beaton. 


11 


46,000 00 


46.000 00> 


John Cashman A Sona 
Co., Boston. 


4 


3«9> 


Ltmng 00-inch water pipes in 
Newton. 


11 


32.615 00 


32,360 00> 


Andrew M. Cu8ack» 
Boston. 


6 


8731 


Underground cable for hydro- 
electric plant at Sudbury 
Dam. 


1« 


— 


1,182 61 


Safe^ Insulated Wire 
A Cable Co., Boston. 


6 


374 


75 tons apedal castings, 


4 


5,250 00 


5,100 00 > 


Standard Cast Iron 
Pipe A Foundry Co., 
Bristol, Penn. 


7 


375 


Venturi meter tubes, registers 
and parts. 


-i 


-* 


-» 


Builders Iron Foundry, 
Providence, R. I. 


8 


376 


Improvement of Beaver Dam 
Brook. 


96 


50,437 00. 


49,732 50 


- - 


9 


377 


Water valves: 6 3&-inch, 2 30- 
inch, 4 10-inch and 5 12-inch 
screw lift valves. 


3 


8.100 00 


6.965 00' 


Coffin Valve Co.. Bos- 
ton. 


10 


378 


Check valves: 3 30-inch, 1 20- 
inch and 1 10-inch check 
valves. 


4 


1.535 00 


1.527 002 


Ludk>w Valve Mfg. Co., 
Troy. N. Y. 


11 


378-A 


Check valves: 2 48-inohandl 
36-inch check valves. 


3 


3,072 00 


2.350 00> 


Coffin Valve Co.. Bos- 
ton. 



1 Contract completed, 
s Contract based upon this bid. 

• Completed except for guarantee with regard to defects that may become manifest during first year 
of operation. 
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THE Year 1916 — Water Works. 

1916 have been given in previous reports.] 



1, 

Date of Con- 
tract. 



Date of 
Completion 
of Contract. 



t. 



Prices of Principal Itons of Contracts. 



10. 

Value of 

Work done 

Dec 31, 

1916. 



June 23, 1915 

June 23, 1915 

Apr. 23, 1915 
Apr. 30, 1915 
Dee. 2, 1915 

June 19, 1916 

June 16, 1916 



July 31. 1916 

Aug. 2, 1916 
July 31. 1916 



July 5, 1916* 

Dec. 15, 1916* 

July 11. 1916 

Jan. 13, 1916 

May 25. 1916 



See previous report, 



See previous report. 



See previous report. 



See previous report, 



See previous report. 



For all special eastings, $68 per ton of 2.000 pounds. . 



For 1 10-inch and 1 20-inch meter tube without throat 
section; 1 10-inch throat for 30-inch meter tube and 
1 18-inch throat for 48-inch meter tube ;with gears 
for adapting Type D registers of laxger sizes for use 
with these tubes ; 1 30-inch and 1 36-inch meter tube 
complete; gears for adapting Tjrpe D regi8ter*now 
used with 48-inch meter tube for use with a 36-inch 
meter tube, and 2 sets of sh<»t arms for Type D 
rasters, $3,395. 



For 36-inch screw lift valves, $865 each; for 30-inch 
screw lift valves. $615 each; for 16-inch screw lift 
valves, $190 each, and for 12-inch screw lift valves, 
$130 each. 

For 30-inch check valves, $465 each; for 20-inch check 
valve, $98, and for 10-inch check valve, $34. 



For 48-inch check valves, $850 each; for 36-inch check 
valve, $650. 



$13,268 53 



20,091 91 



46,436 05 



49,210 01 



1,182 61 



1,800 00 



2,320 00 



3,500 00 



1,250 00 



1,400 00 



6 



8 
9 

10 
11 



* Two other proposals received which did not conform to requirements of specifications. 

* Competitive bids not received. 

* All bids rejected as they exceeded the amount appropriated for this work. 
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Contracts made and pending dubino 



1. 

Number 

of 
Contract. 



2. 

WORK. 



I. 

Num- 
ber of 
Bids. 



12 

13 
14 
15 

16 

17 
18 



19 
20 

21 

22 



23 



379 

3801 
3811 
22-Mi 

39-M 

40-Mi 
41-M» 



43-M» 
45-M» 

46-M 

47-M 



48-M 



Street chambers for Venturi 
meter chambers: 6 cham- 
bers. 

Steelwork for chambers for 36- 
inch valves; 14 sets. 

Cast-iron frames and covers; 
about,33,000 pounds. 

Sale and purchase of dectrio 
energy to be developed at 
Wachusett Dam. 



Sale and purchase of electric 
energy to be developed at 
the Sudbury Dam. 

800 tons bituminous coal for 
Spot Pond pumping station. 

5,000 tons bituminous coal for 
Chestnut Hill pumping sta- 
tions and 80 tons for Pegan 
pumping station, Natick. 



450 tons bituminous coal for 
Arlington pumping station. 

Electrically operated sluice 
gates for Sudbury power 
plant. 

1,500 tons anthracite coal for 
Chestnut Hill pumping sta- 
tions. 

450 tons bituminous coal for 
Arlington pumping station, 
and 120 tons for Hyde Park 
pumping station. 



800 tons bituminous coal for 
Spot Pond pumping station, 
120 tons at the Natick sta- 
tion on the B. A A. R.R. 
and 40 tons at the Clinton 
station on theB. dc. M. R.R. 



2 

4 

1 
3 



2 



Chest- 
nut 
Hill 
sta- 
tions, 

6. 
Pegan 
sta- 
tion, 
4. 



Amount of Bid. 



-i 



Arling- 
ton 
sta- 
tion, 

3. 
Hyde 
Park 
sta- 
tion, 
2. 

Spot 
Pond 
sta- 
tion, 
8. 
Natick, 

2. 

CUn- 

ton, 2. 



4. 

Next to 
Lowest. 



$2,022 00 



1,148 00 



-f 



$5.26 per 
ton. 



_io 



$4.30 < per 
ton. 

4.125 00 



-i 



$4.78 per 
ton. 



$4.50>per 
ton. 



$6.16 per 
ton. 



$6.00 per 

ton. 
$6.00 per 

ton. 



S. 

Lowest. 



$1,650 00* 



966 00> 



907 50> 



$5.30Tper 

thousand 

kilowatt 

hours. 



$5.10* per 
ton. 

.10 



$4.25 per 
ton. 

3,915 00 > 



.■ 






$4.70' per 
ton. 



$4.48 per 
ton. 



$5.60* per 
ton. 



$4.58* per 

ton. 
$4.83* per 

ton. 



Contractor. 



Daniel Russell Boiler 
Works, Boston. 



New England Strue- 
tural Co., Boston. 

F. A. Houdlette A Son, 
Boston. 

Connecticut River 
Transmission Co., 
Boston. 



Edison Electric Illumi- 
nating Co. of Boston. 



Bader Coal Co., Boa- 
ton. 

H. N. Hartwell A Son, 
Boston. 



Hetherington dc Co., 
PhUaddphia, Psnn. 

Coffin Valve Co., Bos- 
ton. 



C. W. Claflin & Co., 
Boston. ' 



Garfield dc Proctor 
Coal Co., Boston. 



Hetherington & Co., 
Philadelphia, Peon. 



1 Contract completed. 

* Contract based upon this bid. 

* Competitive bids not received. 
7 Highest bid. 

* Amount recdved for energy sold. 
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THE Ybab 1916 — Watbb Works — Continued. 



T. 

Data of Ck>n- 
tract. 



Date of 
Gomidetioii 
of Contiaet. 



PrioM of Frindpal Items of Contnete. 



111. 

Valve of 

Work done 

Deo. 31, 



Get. 31, 1919 



Oct: 31, 1916 



Oet. 31, 1916 



Sept. 14, 1910 



Dee. 21, 1914 



June 15. 1915 



June 15, 1916 



June 15, 1915 



Oet. 7, 1915 



June 7, 1916 



June 9, 1916 



June 12, 1916 



Dec. 29, 1916 



Dec. 29, 1916 



Sept. 80. 1916 



May 24, 1916 



May 24, 1916 



May 12. 1916 



June 14. 1916 



-11 



For each duunber, 9275, 



For steelwork for chambers for 36-inoh valyee, 969 per 
set. 

For castings, S^i cents per pound, .... 



95.30 per thousand kilowatt hours, . 



96.25 per thousand kilowatt hours. Deliyery of en- 
ergy began September 14, 1916. 



See previous report. 



See previous report. 



See previous report, 



See previous report. 



For Hudson Coal Company's D. dc H. Birdseye coal, 
90.97 per ton of 2,240 pounds at the mines. 

For Peacock coal, 94.70 per ton of 2,240 ;xmnds de- 
livered on oars at the Arlington pumping station, 
and 94.60 per ton of 2,240 pounds delivered on cars 
at the Hyde Park pumping station. 



For Brasil Smokeless coal. 95.60 per ton of 2,240 
pounds ddivered in bins at the Spot Pond pumping 
station, 94.68 per ton of 2,240 pounds on cars at the 
Natiok station on the Boston A Albany Railroad, 
and 94.83 per ton of 2,240 pounds on ears at the Clin- 
ton station on the Boston & Maine Bailroad. 



9825 00 

961 17 
918 86 
162,934 82* 

6,663 21* 

4,177 16 
21,294 12 



1,96145 



8,963 91 



2,920 78 



1,607 70 



1,661 95 



12 

18 
14 
16 

16 

17 
18 



19 



20 



21 



23 



* Contraot baaed upon bid of 96.25 per M. kilowatt hours for entireoutput. Bidsof 95.50 per M. kilowatt 
hooxs for at least one-third of output and of 93 per M. kilowatt hours for at least two^thirds of output 
alsoieoeived. 

>• For Sterling E3mora or Riverside coal, 93.97; for Davenport coal. 98.98, and for Alpha Special coal, 
94 per ton. 

" Delivery of coal terminated by appointment of a recelYer. 
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Contracts made and pending durino 



24 

26 
26 
27 



28 



29 



30 



31 



1. 

Number 

of 
Contract. 



49-M 



50-M 



Agree- 
ment. 1 

Agree- 
ment. 



Special 
Order.i 



Special 
Order.! 



Special 
Order.i 



Special 
Order. 



2. 

WORK. 



4,000 tone bituminoue coal for 
Chestnut Hill pumping star 
tione. 

SuperBtructure of garage at- 
Chestnut HUl Reservoir. 

3 horisontal-type hydraulic 
governors. 

Sale and piutshase of electric 
energy to be developed at 
Wachusett Dam after expi- 
ration of Contract No. 22-M 
and until energy is delivered 
under new contract, pro- 
posals for which were re- 
ceived May 22, 1916, but un- 
der which energy cannot be 
delivered until a transmis- 
sion line has been con- 
structed by the Board. 

Tin plate roof for effluent gate 
house at Lake Cochituate. 



Electrically operated gate 
stand for operating sluice 
gate at Sudbury power sta- 
tion, Southborough. 

OU tank for transformers at 
Sudbury power station, 
Southborough. 

Plumbing at Sudbury power 
station, Southborough. 



Num- 
ber of 
Bids. 



11 



-I 



-11 



>i 



5 



Amount or Bm. 



4. 

Next to 
Lowest. 



$4.33 per 
ton. 



8,100 00 



-I 



-It 



209 00 



-• 



285 00 



214 00 



5. 

Lowest. 



$4.28* per 
ton. 



8,018 00 



-s 



.11 



178 00* 



-». 



270 00« 



208 00* 



f. 

Contractor. 



E. Russell Norton, 
Boston. 



Crowley A Hickey, 
Boston. 

Lombard Governor 
Co., Ashland, ICass. 

New England Power 
Co., Boston. 



Framingham Con- 
struction and Sup- 
ply Co., Framing- 
niun, Mass. 

Coffin Valve Co., Bos- 
ton. 



Roberts Iron Works 
Co., Cambridge, 
Mass. 

J. B. Moulton, Fra- 
mingham, Mass. 



1 Contract completed. 

* Coutiaot baaed upon this bid. 

* Competitive bids not received. 

* Amount received for energy sold. 
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7. 

Date of Con- 
tract. 



S. 

Date of 
Completion 
of Contract. 



Prices of Principal Items of Contracts. 



Value of 

Work done 

Deo. 31, 

1016. 



June 15, 1016 



S(^t. 29. 1916 



July 21, 1915 



Oct. 1, 1916 



Jan. 24, 1916 



Feb. 9, 1916 



May 22, 1916 



Nov. 28, 1916 



Aug. 5, 1916 



Apr. 13. 1916 



July li 1916 



Sept. 13, 1916 



For Davenport Miller Vein coal, $4.28 per ton of 2,240 
pounds delivered on cars at the Chestnut Hill 
pumping stations. 

For superstructure of garage complete, $8,018, . 



See previous report, 



$0.0063 per kilowatt hour. 



For whole work, $178, 



For whole work, $460, 



For whole work, $270, 



For whole work, $208, 



$8.329 06 



2.000 00 



2,404 00 



8,835 89« 27 



178 00 



460 35 



270 00 



$372,840 96 



24 



25 



26 



28 



29 



30 



31 



IS Agreement made with the New England Power Company, with which the Connecticut River 
Transmission Company, the contractor under Contract No. 22-M, which was completed September 30, 
1916, has been consolidated. 
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COHTB&Cm UADM ASS PBNDIMQ DOBDIO THB TsAft 1916 —7 WaTBB WOBKS 

Conriudflrf. 
BomiBaiy a< Contneta, UM to UU, iadiiil?*. > 



• 


Value of 

Week done Dee. 

Sl,101d. 


DtatfUntfoa Pmartminit . 10 eontmeta. 


$108,618 80 


flmBHirf Tpwitinjiiil 8 nmintlfm .... 


84,848 05 


ITS eontmeta eompleied from 1896 to ms, induBreb • 


BtobytlwchiyoCBoetoii. . 


17,816,018 00 


Deduct for voik done on 11 Sudbiny Iteeei iiuir eontOM 


117,880,177 68 
618/X»00 


Totel flf 188 eontnMite, 


fl63n,177 68 







1 Xn *Km emnmeiy eontneto iJ ^ ^^ j p* ! to *'*fl***tfiniii'ftft eie 



« 
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Table No. 


2.— 


RainfaU in Inches at Jeff 


eraon 


y Mass., in 1916, 




Dat of Month. 


• 

1 


• 

1 


• 


• 

1 


1 


•-» 


i 


• 

< 


} 


• 

1 


1 
1 


• 

1 


Xf • • • • • 


t 


- 


- 


- 


- 


- 


- 


- 




- 


0.12 


- 


2. . 










0.741 


t 


0.091 


- 


- 


- 


a 




- 


- 


- 


- 


s. . 










- 


t 


- 


- 


t 


0.88 


0.65 


^ 


- 


- 


- 


- 


4. . 










- 


1.261 




0.11* 


0.67 


- 


a 


- 


- 


- 


a 


- 


5. . 










0.82 


- 


- 


- 


- 


0.65 


0.12 


- 


- 


- 


0.52 


- 


6. . 










- 


- 


t 


t 


0.12 




- 


- 


0.26 


"- 


- 


" 


7. . 










- 


- 


t 


0.14* 


0.09 


a 


- 


- 


- 


- 


- 


0.07 


8, . 










- 


s 


1.59* 


a 


0.17 


a 


a 


0.48 


0.14 


- 


- 


- 


». . 










- 


0.17» 


- 


0.901 


- 


a 


a 


a 


- 


- 


0.10 


0.84 


10, . 










0.21> 


- 


0.471 


- 


- 


2.21 


a 


0.U 


- 


- 


- 


- 


11. . 










- 


t 


- 


- 


- 


0.80 


0.70 


0.17 


- 


- 


- 


1 


12. . 










t 


t 


- 


0.12* 


- 


0.20 


- 


- 


- 


- 


- 


0.85* 


18, 










0.17 


1.871 


0.761 


- 


- 


- 


0.84 


0.18 


- 


0.27 


1 


- 


14. 










- 


- 


t 


0.09* 


a 


a 


- 


- 


- 


- 


0.86* 


- 


18. 










- 


- 


0.621 


- 


1 


a 


- 


- 


2.86 


- 


- 


0.681 


16. 










0.071 


- 


^ 


- 


a 


a 


- 


- 


- 


- 


0.051 


- 


17. 








• 


- 


- 




0.09 


2.65 


1.20 


a 


- 


- 


0.08 


0.091 


- 


18, 










- 


0.121 


- 


- 


- 


- 


0.54 


- 


a 


- 


- 


- 


1». 










- 




- 


- 


- 


0.60 


- 


- 


0.50 


0.96 


- 


- 


20. 










0.02* 




0.011 


- 


- 


- 


a 


- 


- 


- 


- 


- 


21. 










- 


- 


- 


- 


- 


0.12 


a 


- 


- 


0.18 


- 


a 


22. 










0.06 


- 


t 


t 


- 


- 


a 


- 


#- 


- 


- 


1.06< 


28. 










- 


t 


0.651 


t 


0.26 


- 


2.41 


0.46 


- 


- 


1.26 


- 


24. 










- 


t 


- 


0.90 


- 


- 


- 


- 


- 


- 


- 


- 


28. 










- 


8.60* 


- 


0.11 


- 


0.89 


a 


- 


- 


0.07 


- 


- 


26, 










- 


- 


- 


- 


- 


- 


a 


- 


- 


- 


- 


- 


27, 










0.06 


- 


- 


% 


- 


- 


1.77 


a 


- 


- 


- 


t 


28. 










- 


- 


- 


0.72* 


0.05 


- 


- 


0.45 


- 


- 


- 


0.12 


29. 










- 


- 


- 


- 


- 


- 


- 


- 


0.55 


- 


a 


- 


80. 










0.10 


- 


- 


- 


0.28 


- 


- 


- 


- 


- 


0.08 


- 


31. 










- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


1 


*otal8 


. 


1.77 


6.42 


8.99 


8.78 4.24 


6.61 


6.58 


1.78 


4.11 


1.58 


8.48 


8.07 



1 S&ow. 



Total for the year. 47.46 inches, 
s Rainfall included in that of foUowinc day. 



* Rain and snow. 
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Tablb No. 3. 


— RainfaU in 


Inches at Framingham, Mass., 


in 1916. 






• 

1 

p 

1 


• 


• 


• 

1 


• 

1 


• 

1 


• 


4i 


• 

1 


• 

1 


• 

1 


i 


1 


0.26« 


- 


a 


- 


- 


- 


- 


- 


- 


- 


0.04 


- 


2, 










0.49' 


t 


0.261 


- 


- 


- 


- 


- 


- 


- 


- 


- 


8, 










- 


1.20^ 


0.101 


1 


a 


a 


0.29 


- 


- 


- 


- 


- 


4. 










- 


- 


0.021 


0.17» 


0.20 


0.68 


a 


- 


- 


- 


a 


a 


». 










0.16 


- 


- 


- 


a 


0.18 


0.89 


- 


a 


- 


0.20 


0.06 


6. 










- 


s 


.t 


0.04 


0.27 


0.02 


- 


- 


a 


- 


- 


- 


7. 


• • 


m 


• 




- 


0.04 


0.76« 


- 


- 


a 


- 


- 


0.51 


- 


- 


- 


8. 










- 


s 


0.681 


a 


0.02 


a 


a 


a 


a 


- 


- 


- 


«. 










- 


0.20* 


1 


0.87» 


- 


a 


a 


a 


0.15 


- 


- 


0.20 


10. . 










0.24< 


- 


0.27» 


- 


- 


a 


1.12 


0.40 


- 


- 


- 


- 


11. . 










- 


0.82^ 


- 


a 


- 


1.16 


0.11 


0.16 


- 


- 


- 


a 


12. . 










t 


t 


a 


0.14 


- 


0.40 


- 


- 


- 


- 


- 


0.06* 


18. . 










0.14 


1.26> 


0.261 


- 


- 


— 


0.26 


0.17 


- 


0.20 


a 


- 


14. . 










- 


- 


a 


0.68* 


a 


- 


- 


- 


- 


- 


0.28> 


- 


18. . 










t 


- 


1 


- 


a 


- 


- 


- 


0.68 


- 


- 


0.761 


16. . 










0.021 


0.10^ 


0.081 


- 


a 


a 


- 


- 


- 


- 


0.081 


- 


17. . 










- 


- 


- 


0.06 


2.51 


a 


a 


- 


- 


- . 


0.061 


- 


18. . 










- 


0.22 


a 


0.04 


- 


1.87 


0.86 


- 


a 


- 


- 


- 


1». . 










- 


- 


0.081 


- 


0.04 


0.47 


- 


- 


0.24 


a 


- 


- 


20, , 










0.01 1 


- 


a 


- 


0.06 


- 


a 


- 


- 


0.98 


- 


- 


21. . 










- 


- 


0.081 


0.01 


- 


0.14 


1.01 


- 


- 


0.08 


- 


a 


22. . 










0.08 


- 


0.601 


a 


a 


- 


a 


- 


0.02 


- 


- 


1.22* 


28. . 










- 


0.071 


- 


t 


a 


- 


0.75 


0.62 


- 


- 


0.67 


- 


24. . 










- 


1 


- 


0.88 


0.12 


- 


- 


O.U 


- 


- 


- 


- 


25. . 










- 


a 


- 


a 


- 


0.28 


a 


- 


- 


0.26 


- 


- 


28, . 










t 


2.52> 


- 


0.20 


- 


- 


a 


- 


■ - 


- 


- 


- 


27. . 










0.07 


- 


- 


a 


a 


- 


0.66 


0.08 


- 


- 


- 


a 


28. , 










- 


- 


- 


1.00' 


a 


- 


- 


0.68 


- 


- 


- 


0.17» 


20, , 










- 


- 


a 


- 


a 


- 


- 


- 


0.14 


- 


a 


- 


80. . 










s 


- 


0.04 


- 


0.88 


- 


- 


- 


- 


- 


0.97 


- 


81. . 










0.09 


- 


- 


- 


- 


- 


0.18 


- 


- 


0.08 


- 


- 


T 


otalfl 


9 


1.80 


5.08 


8.96 


4.09 


8.64 


4.66 


6.11 


2.00 


1.09 


1.46 


2.26 


8.18 



1 Snow. 



Total for the srear, 89.89 inohM. 
* Rainfall inoloded in that of foUowing day. 



* Rain and snow. 
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Table No. 4. — RainfaU in Inches at Chestnut HiU Besenoiff 1916, 



Date. 



Jan. 1, 
Jan. 1, 
Jan. 2, 
Jan. 2, 
Jan. 5, 
Jan. 10, 
Jan. 10, 
Jan. 18, 
Jan. 16, 
Jan. 22, 
Jan. 27, 
Jan. SO, 



Feb. 2, . 

Feb. 8, . 

Feb^ 7, . 

Feb. 8, . 

Feb. 11, . 

Feb. 12, . 

Feb. 12, . 

Feb. 18. . 

Feb. 16, . 

Feb. 17, . 

Feb. 18, . 

Feb. 28. . 

Feb. 24, . 

Feb. 26, . 



Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 10, 
Mar. 18. 
Mar. 14. 
Mar. 16. 
Mar. 22. 
Mar. 28, 
Mar. 29, 



2, 
8. 
4, 
6, 

6, 
7, 
7, 
8. 



4, 
6» 
6, 
7, 
8, 
9. 
9, 
9. 



Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 12, 
Apr. 14, 
Apr. 16, 
Apr. 17, 
Apr. 18, 
Apr. 18, 
Apr. 21, 
Apr. 22, 
Apr. 24, 
Apr. 26, 
Apr. 27, 
Apr. 27, 
Apr. 28, 



Amonnt. 



Diunation. 



.26^ 

.04 

.62> 

.08 

.16 

.25 1 

.09 

.18 

.06t 

.06 

.04 

.10 



1.87 



7.15 

10.45 

2.85 

10.20 

5.50 

8.80 

12.80 

6.10 

1.85 

5.00 

2.00 

8.00 



AJI. to 
▲.M. to 
▲ Jf . to 
▲.M. to 
▲.M. to 
A.M. to 
P.M. to 
A.M. to 
A.M. to 
P.M. to 
A.M. to 
P.1I. to 



10.45 

4.20 pjc. 
10.20 A.if . 

6.00 
11.15 
12.80 

5.00 
11.20 

9.05 

8.15 

7.80 A.M. 
10.00 P.M. 



P.M. 

p.i(. 

P.M. 
P.M. 



A.M. 

P.1I. 



1.2S> 

.08 

.19« 

.88' 

.90* 

.101 

.15 
.08* 
2.69> 



«.65 



8.40 A.M. to 

1.20 A.M. to 
IIJO P.M. to 

8.15 P.M. to 

1.00 P.M. to 

11.25 PJi. to 

8.00 P.M. to 
2.10 P.M. to 
8.40 P.M. to 



12.80 P.M. 
5.85 A.M. 

6.00 A.M. 

5.20 A.M. 
8.00 P.M. 

1.25 A.M. 

8.00 P.M. 
5.15 P.M. 

8.80 P.M. 



.87* 
.15* 

.06* 
.77* 

.05 
.78* 
.22* 
.19* 
1.02* 

.57* 

.05 



4.18 



8.55 A.M. 
6.00 P.M. 

2.00 A.M. 

5.16 P.M. 

4.20 A.M. 

12.45 P.M. 

5.50 A.M. 

1.85 A.M. 

6.80 P.M. 

12.80 P.M. 

7.40 P.M. 



to 2.45 P.M. 
to 

8.10 A.M. 
to 4.05 A.M. 

to 

4.20 A.M. 
to 6.00 P.M. 
to 11.85 P.M. 
to 12.30 P.M. 

to 8.80 A.M. 

to 

8.10 A.M. 

to 

8.25 A.M. 
to 10.80 P.M. 



.11* 



.28* 

.21 
.26* 
.11 
.70* 

.10 

.08 

.02 

1.18 

.28 

1.48S 



4.74 



7.15 A.M. to 

11.50 P.M. to 
44K) P.M. to 

7.80 A.M. to 

1.85 P.M. to 
2.10 A.M. to 
8.40 A.M. to 

4.20 P.M. to 

4.40 P.M. to 

7.20 A.M. to 

10.05 A.M. to 

1.35 A.M. to 

10.55 P.M. to 



7.80 A.M. 

2.25 A.M. 

4.50 A.M. 

10.80 AJC. 

8.15 P.M. 

9.15 A.M. 

2.60 A.M. 

4.05 A.M. 
10.00 P.M. 

10.20 A.M. 

7.00 P.M. 

8.00 A.M. 

8.00 P.M. 



DATS. 



May 4. 
May 6. 
May 7. 
May 8. 

May 14, 
May 17. 
May 20, 
May 28, 
May 27, 
May 29, 
May 80, 
May 80, 
May 81. 



8. 
4, 
5, 
6. 
7. 
8, 



June 
June 
June 
June 
June 
June 
June 11, 
June 11, 
June 18, 
June 16, 
June 17, 
June 19, 
June 20, 
June 21, 
June 25, 



Aug. 8, 
Aug. 9, 
Aug. 11, 
Aug. 11, 
Aug. 12, 
Aug. 18, 
Aug. 24, 
Aug. 27, 
Aug. 28, 



Amount. 



Duration. 



.16 
.81 
.08 
.02 
2.67 

.15 
.07 
.14 

.08 
.08 



8.56 



12 J5 

2.25 

8.15 pjc. 

8.00 P.M. 
10 JO pjc. 

2.40 P.M. 
4.05 A.M. 
5.45 pjf. 

4 J5 A.M. 

4.50 P.M. 



to 7.80 a.m. 

to 10.80 A.M. 

to 8.85 pjc 
to 10.45 P.M. 
to 

2.45 P.M. 

7.00 P.M. 

5.00 PJC. 



to 
to 
to 



to 
to 



7JK) 
7.15 



2.20 A.M. 



1.00 

.10 

.08 

.06 

1.24 

.52 

2.04 

.58 

.14 
.87 



6.08 



5.40 P.M. to 

2.80 P.M. to 

24M) P.M. to 

12.45 A.M. to 

10.25 P.M. to 

2.45 P.M. to 

11.45 P.M. to 

1.50 P.M. to 

6.10 P.M. to 
1.50 A.M. to 



12.10 A.M. 

9.00 P.M. 
4.15 PJC. 
5.50 A.M. 

7.80 A.M. 

2.15 P.M. 

5J)0 P.M. 

12.40 A.M. 

8.65 P.M. 

10.15 P.M. 



.July 8, . . 


July 8, . 


July 4, . 


July 5, . 


July 8, . 


July 10, . . 


July 11, . . 


July 18, . 


July 18, . . 


July 20, . . 


July 21, . . 


July 28, . 


July 24, . . 


July 26, . . 


July 25, . . 


July 27, . . 


July 27, . 


July 81. . . 



.21 
.71 
.48 

.66 

.18 
.21 
.28 
.64 

.77 

.04 
.71 

.07 



5.19 



12.25 A.M. to 
2.40 P.M. to 
7.45 A.M. to 

1.40 P.M. to 

10.15 A.M. to 
8.00 P.M. to 
8.55 A.M. to 

10.45 pjtf. to 

1.25 A.M. to 

12.15 A.M. to 

7JI0 P.M. to 

10.15 A.M. to 

4.10 P.M. to 



5.20 A.M. 
6.20 PJC. 

1.80 P.M. 

10.00 A.M. 

8.80 P.M. 
8.00 P.M. 

6.16 A.M. 

4.00 P.M. 

5.15 A.M. 

2.50 A.M. 

6.25 A.M. 
6.00 pji. 
4.85 P.M. 



.42 
.54 

.22 

.14 

.09 

.09 

1.28 



2.78 



2.80 P.M. to 
7.45 A.M. to 

11.45 P.M. to 

5.45 Ajc. to 
8.05 A.M. to 
7.50 P.M. to 
9.50 AJC. to 



11.45 P.M. 

5.00 A.M. 



4.80 
8.10 P.M. 
10.00 AJC. 
9.05 P.M. 
6.00 P.M. 



^ Snow. 



* Rain and snow. 
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Table No. 4. — Bainftdl in Inches at Chestnut HiU Reservoir in 1916 — 

Concluded. 



Datb. 


Amount. 


Duration. 


Datb. 


Amount. 


Duration. 


Sept. 6, . . 


•27 


4.80 P.M. to 




Nov. 1, . 


.04 


9.80 A.U. to 11.15 A.M. 


Sept. 7, . . 






7.80 A.M. 


Nov. 5, . 


.15 


4.15 A.M. to 10.50 A.M. 


OCpt. 0| • 




.13 


8.10 P.M. to 




Nov. 18, . . 


1 .28» 


8.15 p.if. to 


Sept. 9, . . 








4.50 A.M. 


Nov. 14, . . 


8.00 P.M. 


Sept. 16, . . 




W 


7.45 A.M. to 




Nov. 15, . . 


.04> 


8.80 A.M. to 5.45 A.M. 


Sept. 16, . . 








1JS0A.M. 


Nov. 17, . . 


.07« 


4.15 P.M. to 11.40 P.M. 


Sept. 18, . 




.12 


0.80 P.M. to 


. 


Nov. 28, . . 


} '^ 


12 Noon to 


Sq>t. 10, . . 








5.20 A.M. 


Nov. 24, . 




1.25 AJif. 


S^t. 20, . , 




.2* 


7.45 P.1I. to 




Nov. 29. . 


\ I .14 


10.15 P.1C. to 


S^t. 80, . . 




t 




2.25 AJf. 


Nov. 80, . 
Nov. 80, . 


: { .71 


4.45 A.M. 

10.00 A.M. to 












1.45 




1 


Dec. 1, . 


' 


1.80 A.1C. 




1.88 














Oet. 18. . . 


.22 


4.45 P.M. to 


1.50 A.1I. 








Oct. 14. , 












Oct. 19, . 






.72 


0.00 A.M. to 




Dec. 4, . 


. \ .84 


6.45 A Ji. to 


oiBt.ao, 






• 




8.45 A.M. 


Dec. 5, . 


7.15 A.M. 


Oot. 20, 






.04 


6.45 P.K. to 




Deo. 0, . . 


4.15 P.M. to 


Oot. 21, 










2.80 A.1I. 


Dec. 10, . 


> 


12.40 A.M. 


Oet. 21, 






.18 


0.80 AJf. to 10.06 A Ji. 1 


Dec. 11, . 


; { .72« 


6.15 PJi. to 


Oot. 26, 






.16 


12.06 A.M. to 


2.80 A.if . 


Dec. 12. . 
Dee. 15, . 


: { .8i» 


6.45 P.M. 

7.80 A.M. to 












1.27 






Dec. 16. . 
Dec. 21, . 
Deo. 22, . 


• 

: .i8» 

.98 


8.00 A.M. 

5.10 a.m. to 7.80 a.m. 
8.00 A.M. to 6.20 P.M. 








• 






Dec. 27, . 


.06 


10.00 AJi. to 10.00 P.M. 


• 






Dec. 28, . 


.10 


0.15 AJf. to 11.45 A.M. 










8.81 


t 



i Snow. 



Total for year, 41.91 inchee. 



* Rain and snow. 
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Table No. 13. — Sources from which and Periods during which Waier has been 
drawn for the Supply of the Metropolitan Water District. 

From Wachuaett Reservoir into the Wachusett Aqueduct, 



January, 
February, 
Mardi, . 
April, 
Bfay, 
June, 
July. . 
August, . 
September, 
October, 
November, 
December, 
Totals, 



Month. 



Number of 
Days during 

which 

Water was 

flowing. 



27 
27 
29 
26 
26 
27 
20 
27 
26 
28 
25 
25 



321 



Actual Timb. 



Hours. 



270 
440 
466 
286 
239 
321 
392 
414 
384 
434 
274 
262 



4,186 



Minutes. 



25 
30 
10 
41 
10 
16 
35 

8 
43 
22 
41 



41 



Million 
Gallons 
drawn. 



2.349.5 
3.928.9 
5.239.8 
2,793.7 
2.154.8 
2.747.6 
2.771.3 
3.144.8 
3.441,6 
3.077.9 
3,020.3 
2.778.0 



37.448.2 



Total actual time, 174.45 dasrs. 

Total quantity drawn, 37,448.200.000 gallons. 



From Sudbury Reservoir through the Weston Aqueduct to Weston Reservoir, 



January, 
February, 
March, . 
April, 
May. . 
June, 
July, 
August, . 
September, 
October, 
November, 
December, 
Totals, 



Month. 



Number of 
Days during 

which 

Water was 

flowing. 



31 
29 
31 
26 
31 
30 
81 
31 
28 
31 
29 
25 



353 



Actual Timb. 


Million 

. Gallons 

drawn. 


Hours. 


Minutes. 


718 


30 


1.153.8 


661 


- 


1,487.9 


744 


- 


1,848.9 


603 


- 


1.404.1 


738 


- 


1.772.8 


720 


- 


1,715.5 


744 


- 


1.685.1 


744 


- 


1.633.1 


549 


20 


1,609.8 


735 


30 


1.690.7 


533 


25 


1.539.6 


867 


6 


1.747.2 


7,852 


51 


19.288.0 



Total actual time, 327.20 days. 

Total quantity drawn, 19,288,000,000 gallons. 
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Table No. 13 — Concluded. 

From Framingham Reservoir No. S throuoh the Sudbury Aqueduct to Chestnut HCl Reservoir. 



HOMTH. 



Number of 
Days during 

which • 

Water was 

flowinc. 



Actual Time 
(Hours). 



Million 
GaUons 
drawn. 



January, 
February, 
March, . 
April, . 
May, . 
June, 

July. . 

August, 
September, 
October, 
November, 
December, 
Totals, 



31 
29 
31 
30 
31 
30 
31 
31 
30 
31 
30 
31 



366 



744 



744 
720 
744 
720 
739 
744 
720 
744 
720 
744 



8,779 



2,047.4 
1,552.1 
1,427.1 
1,368.1 
1,314.4 
1,232.4 
1,689.3 
1,706.4 
1,610.6 
1,668.6 
1,449.7 
1,476.6 



18.431.7 



Total actual time, 366 days. 

Total quantity drawn, 18,431,700,000 gallons. 



Table No. 14. — Average Daily Quantity of Water flovnng through Aguedv^sts 

in 1916 by MonO^. i 



Month. 


Wachusett 
Aqueduct 

into 
Sudbury 
Reservoir 
(Gallons). 


Weston 

Aqueduct 

into 

Metropolitan 

District 

(Gallons). 


Sudbury 
Aqueduct 
into 
Chestnut Hill 
Reservoir 
(Gallons). 


Gochituate 

Aqueduct 

into 

Chestnut Hill 

Reservoir 

(Gallons). 


January, 


75.697,000 


37.220,000 


66,045,000 


- 


February, . 










135,300.000 


51,307.000 


53,521.000 


- 


March, 










168,839,000 


59,642,000 


46,035,000 


- 


April, . 










92,947,000 


46,803,000 


45,270,000 


- 


May, . 










69,335,000 


57,187,000 


42,400.000 


- 


June, . 










91,414,000 


57,183,000 


41,080,000 


- 


July, . 




» . * 






89.232,000 


54,358,000 


51,268,000 


- 


August, 










101,278,000 


52,681,000 


55,045,000 


- 


September, 










114,553.000 


53,643,000 


53,687,000 


- 


October, 










99.113,000 


54,539,000 


53,826,000 


- 


November, . 










100,517,000 


51,320.000 


48.323,000 




December, . 










89,461,000 


56,361,000 


47,600,000 


- 


Average, 


102,145,000 


52,699,000 


50,360,000 


- 


11 


^otii 


idud 


ingq 


uantti 


ties wasted while 


cleaning and re] 


pairing aquedud 


is. 
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Table No. 34. — Chemical Exavtinatiom of Water from a Faucet in Boston, 

from 189S to 1916. 

(Fttrte per 100,000.] 











COLOB. 


Rbsidus on 
evapobation. 


Ammonia. 


i 


1 

d 






Platinum 
Standard. 




Lobs on 

Ignition. 


• 


ALBTTMINOin. 




YlSAK. 


• 


1 


• 


• 

1 


1892 


.37 


4.70 


1.67 


.0007 


.0168 


.0138 


.0030 


.41 


- 


1.9 


1893, . 








.53 


4.54 


1.84 


.0010 


.0174 


.0147 


.0027 


.38 


.60 


1.8 


1894, . 








.58 


4.64 


1.83 


.0006 


.0169 


.0150 


.0019 


.41 


.63 


1.7 


1895, . 








.59 


4.90 


2.02 


.0006 


.0197 


.0175 


.0022 


.40 


.69 


0.7 


1896, . 








.45 


4.29 


1.67 


.0005 


.0165 


.0142 


.0023 


.37 


.56 


1.4 


1897, . 








.55 


4.82 


1.84 


.0009 


.0193 


.0177 


.0016 


.40 


.64 


1.6 


1898, . 








.40 


4.19 


1.60 


.0008 


.0152 


.0136 


.0016 


.29 


.44 


1.4 


1899, . 








.28 


3.70 


1.30 


.0006 


.0136 


.0123 


.0014 


.24 


.35 


1.1 


1900, . 








.29 


3.80 


1.20 


.0012 


.0157 


.0139 


.0018 


.25 


.38 


1.3 


1901, . 








.29 


4.43 


1.64 


.0013 


.0158 


.0142 


.0016 


.30 


.42 


1.7 


1902, . 








.30 


3.93 


1.56 


.0016 


.0139 


.0119 


.0020 


.29 


.40 


1.3 


1903, 








.29 


3.98 


1.50 


.0013 


.0125 


.0110 


.0015 


.30 


.39 


1.5 


1904, 








.23 


3.93 


1.59 


.0023 


.0139 


.0121 


.0018 


.34 


.37 


1.5 


1905. 








.24 


3.86 


1.59 


.0020 


.0145 


.0124 


.0021 


.35 


.35 


1.4 


1906, 








.24 


3.86. 


1.39 


.0018 


.0159 


.0134 


.0025 


.34 


.36 


1.3 


1907. 








.22 


3.83 


1.40 


.0013 


.0129 


.0109 


.0020 


.33 


.32 


1.3 


1908, 








.19 


3.50 


1.35 


.0011 


.0115 


.0092 


.0024 


.33 


.26 


1.2 


1909, 








.18 


3.46 


1.43 


.0011 


.0128 


.0103 


.0025 


.28 


.25 


1.3 


1910, 








.14 


3.05 


1.24 


.0013 


.0118 


.0102 


.0016 


.28 


.22 


1.1 


1911, 








.25 


4.18 


1.66 


.0015 


.0156 


.0128 


.0020 


.38 


.33 


1.4 


1912, 








.17 


3.86 


1.23 


.0018^ 


.0154 


.0119 


.0034 


.36 


.29 


1.7 


1913, 








.13 


3.96 


1.16 


.0014 


.0150 


.0120 


.0026 


.35 


.26 


1.5 


1914, 








.14 


4.12 


1.19 


.0014 


.0138 


.0116 


.0022 


.39 


.25 


1.4 


1915, 








.16 


37.3 


1.04 


.0015 


.0157 


.0134 


.0023 


.38 


.25 


1.4 


1916, 








.18 


4.53 


1.85 


.0013 


.0133 


.0107 


.0026 


.36 
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Table No. 36*. — Number of Bacteria per Cvbic Centimeter in Water from Vari^ 
0U8 Parts of the Metropolitan Water Works, from 1898 to 1916 indimve. 

[Averages of weekly' detenninationB.] 



Ybab. 



Chbstkut Hill Rbssbvoib. 



Sudbury 
Aqueduct 
Terminal 
Chamber. 



Coohituate 
Aqueduct. 



Effluent 

Gate-house 

No. 2. 



1898, . 

1899, . 

1900, . 

1901, , 

1902, . 

1903, . 

1904, . 

1905, . 

1906, . 

1907, . 

1908, . 

1909, . 

1910, . 

1911, . 

1912, . 

1913, . 

1914, . 

1915, . 

1916, . 
Averages, . 



207 
224 
248 
225 
203 
76 
347 
495 
231 
147 
162 
198 
216 
205 
429 
123 
288 
163 
128 



227 



145 
104 
113 
149 
168 
120 
172 
396 
145 
246 
138 
229 

204 
450 
243 



201 



111 
217 
256 
169 
121 

96 
220 
489 
246 
118 
137 
119 
180 
151 
227 
157 
252 
128 

85 
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SOXTTHBBN SUBVICB TaFS. 



Low Service, 

180 Boylston 

Street. 



High Service. 

1 Ashburton 

Place. 



96 
117 
188 
162 
164 
126 
176 
231 
154 
130 
136 
150 
178 
175 
249 
119 
174 
117 
102 



155 



123 
181 
168 
246 
243 
355 
442 
261 
176 
148 
196 
213 
197 
259. 
140 
220 
134 
105 
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Table No. 39. — Temperatures of the Air at Three Stations on the Metropolitan 

Water Works in 1916, 

[Degre* Fahrenheit.] 



Month. 



January, . 
February, 
March, 
April, 
May. 
June, 
July, 
August, 
September, 
Oetooer, . 
November, 
December, 
Averages, 



Cbbstnut Hill 
Rbubvoib. 



64 
55 
68 
71 
81 
84 
02 
05 
01 
83 
68 
58 



a 



2 
—8 

2 
20 
36 
44 
51 
45 
30 
31 
14 

7 



31.6 
24.4 
27.8 
45.6 
58.3 
62.0 
72.6 
71.0 
64.2 
55.0 
41.7 
31.6 
48.8 



Fbamikgham. 



a 



63 
55 
50 
68 
82 
84 
01 
05 
87 
82 
65 
68 



S 

S 




-10 


20 
37 
30 
50 
46 
38 
26 
12 

6 



a 

_!_ 

20.8 
22.5 
26.7 
45.8 
58.7 
^.3 
73.0 
70.8 
63.7 
53.3 
30.8 
20.4 
48.0 



Clinton. 



a 

E 



62 
44 

62 
67 
76 
80 
87 
88 
84 
70 
62 
55 



a 





1 

—10 

—& 

27 
39 
45 
51 
40 
40 
20 
17 
5 



J_ 

20.2 
20.5 
26.7 
43.7 
56.8 
60.6 
71.1 
60.2 
61.5 
51.8 
30.7 
28.8 
46.6 
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Table No. 43. — Number of Service Pipes, Meters and Fire Hydrants in the 
Several Cities and Towns supplied by the Metropolitan Water Works, Dec. 
SI, 1916, and the Number of Services and Meters instaUed during the Year 
1916. 



City ob Town. 



Services. 



Meters. 



Fire 
Hfrdrants. 



Services 
Installed. 



Meters 
Installed. 



Boston, . 
Someryille, 
Maiden, . 
Chelsea. . 
£yeirett| . 
Quiney, . 
Medford, . 
Melrose, . 
Revere, > . 
Water^wn, 
Arlington, 
Ifilton, . 
Wintfarop, 
Stoneham, 
Belmont, . 
Lexincton, 
Nahant, . 
Swampeoott, 
Totals, 



104.615 
13,418 
8,097 
5,125 
5.i)80 
0,705 
6.409 
4,098 
4.589 
2.964 
2,947 
1.965 
2.970 
1,634 
1,632 
1,206 
745 
1,873 



179.972 



61.046 
9,850 
7,782 
5,113 
3.269 
8.872 
6.234 
4.296 
3.349 
2.967 
2,947 
2,024 
2,899 
1,611 
1,632 
1.139 
516 
1.873 



127,419 



9,517 
1,224. 
587 
397 
585 
1.119 
692 
368 
297 
398 

433 
296 
156 
245 
220 
101 
188 



17,307 



1.675 

200 

87 

156 

89 

403 

376 

97 

146 

166 

211 

104 

70 

21 

202 

53 

16 

68 



4,140 



7.089 

702 

87 

158 

322 

630 

393 

106 

212 

345 

209 

104 

70 

22 

202 

78 

48 

68 



10,845 



> Indudes small portion of Saugus. 
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APlPENDIX No. 3. 



WATER WORKS STATISTICS FOR THE YEAR 1916. 

The Metropolitan Water Works supply the Metropolitan Water 
District which includes the following cities and towns: — 



CWT OB TOWK. 



Population, 
Census of 1915. 


Fbiralation, 
July 1, 1916. 


745,4S« 


762,700 


8e.8M 


89,190 


48.907 


50,160 


48.426 


45,020 


43,113 


43,960 


87.718 


88.870 


40.674 


42.030 


• 30.509 


82,060 


16380 


17,260 


25.178 


26.790 


16,515* 


17,280 


14,889 


15,670 


8,600 


8360 


12.758 


"4Z2 


7,489 


7M 


7.34& 


^•?2 


5,538 


5,680 


8,081 


^'HS 


1,887 


1^ 


1,201,300 


^•2M.i!S 


280 


280 



Boston, 
Somerville, 
Maiden, . 
Chelsea, . 
Newton, I . 
Everett, . 

^to • 
Mecuord, . 

Melrose, . 

Revere, 

Watertown, 

Arlington, 

Milton, . 

^l^throp, 

Stoneham, 

Swampsoott, 

Lezinfton, 

Belmont, . 

Nahant, . 



Total population of Metropolitan Water District, 
Saucus,* 



1 No water supplied during the year from Metropolitan Water Works. 
< Only a small portion of Saugus was supplied with water. 

Pumping. 

Chestnvi HiU Pumping Station No. 1: — 

Builders of pumping machinery, Holly Manufacturing Company, Quintard 
Iron Works and E. P. Allis Company. 

Description of coal used: — Bituminous: Alpha Special and Davenport. An- 
thracite: buckwheat. Price per gross ton in bins: bituminous $4.16 to $4.49, 
buckwheat $3.36. Average price per gross ton $4.09. Per cent, ashes 10.2. 

Chestnut HiU Pumping Station No. 2: — 

Builders of pumping machinery, Holly Manufacturing Company. 

Description of coal used : — Bituminous : Alpha Special and Davenport. Anthra- 
cite : buckwheat. Price per gross ton in bins : bituminous $4.05 to $4.35, buck- 
wheat $2.85 to $3.02. Average price per gross ton $3.89. Per cent, ashes 13.2. 

Spot Pond Station: — 
Builders of pumping machinery, Geo. F. Blake Manufacturing Company and 

Holly Manufacturing Company. 
Description of coal used: — Bituminous: New River, Brazil Smokeless and 

Davenport. Anthracite: screenings. Price per gross ton in bins: bituminous 

$5.08 to $6.52, screenings $3.00. Average price per gross ton $4.55. Per cent. 

ashes 13.2. 
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Chbstnut Hill Pumpinq Stations. 




No.1. 


No. 2. 




Engines 

Nos. 
1 and 2. 


Engine 
No. 3. 


Engine 
No. 4. 


' Engine 
No. 12. 


Daily pumping capacity (gallons). .... 

Goalconsumedfor year (pounds). .... 

Co0t of pumping, figured on pumping station ex- 
penses. 

Total pumpage for year, corrected for slip (million 
gallons). 

Average dynamic head (feet), 

(3aUons pumped per pound of coal, .... 

Duty on basis of plunger displacement, . 

Cost per million nllons raised to reservoir. 

Cost per million foot gallons 


16,000,000 

401,085 

$2,007.44 

156.00 

134.54 

380.17 

44,070,000 

$10.2033 

.1427 


20,000,000 

4,805 

$63.36 

5.48 

116.40 

1,140.48 

115.660.000 

$11.5620 

.0008 


30.000.000 

852,810 

$0,074.40 

1,334.27 

110.56 

1,564.56 

158.050.000 

$6.8011 

.0569 


40,000,000 

7,417,190 

$26,463.00 

11,084.07 

124.54 

1,404.38 

158,180,000 

$2.3875 

.0102 



• 


Chestnut Hill 

pxtmpxno 
Station No. 2. 


Spot Pond 
Station. 




Engines Nos. 6, 
6 and 7. 


Engines Nos. 8 
andO. 


Daily pumping eapadty (gallons), 

Coal consumed for year (pounds), 

Cost of pumping, figured on puminng station expenses, 
Total pumpage for year, oorrected for slip (million gallons). 

Average dyniunio head (f^t), 

Gallons pumped per pound of ooal, 

Duty on basia of plunoar displacement 

Cost per million gallons raised to resermr, 

Cost per million foot gallons, 


105,000,000 

3,217,205 

$26,183.46 

6,326.05 

35.27 

1,066.54 

61,600.000 

$4.1384 

.1173 


30.000.000 

2,301.830 

$15,150.08 

2.600.82 

120.06 

1,087.60 

110,300,000 

$5.8280 

.0452 



C(m9umption. 

Estimated total population of the eighteen cities and towns 

supplied wholly or partially during the year 1916; 
Total (X)nsumption (^llons), pump basis, .... 
Average daily consumption (gallons), pump basis, 
Gallons per day to each inhabitant, pump basis, . 



1,190,220 

38,018,530,000 

103,876,000 

87.3 



Distribution. 



Owned and 
operated by 
Metropolitan 

Water 

and Sewerage 

Board. 



Total in District 

supplied 

byMetropolitan 

Water Works. 



Kinds of pipe used 

Sises, 

Extensions, less length abandoned (miles), 

Length in use (miles) 

Stop-gates added. 

Stop-gates now in use 

Service pipes added, .... 
Service pipes now in use. 

Meters added 

Meters now in use, 

Fire hydrants added, .... 
Fire hydrants now in use. 



-1 

76-4 inch. 

0.03 

122.27 

5 

521 



-1 



76-4 inch. 

27.74 

1,882.88 



4,140 
170.072 

10,845 

127,410 

370 

17,307 



^ Cast-iron, cement*lined wrought-iron, cement-lined steel and kalamine pipe. 
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Appendix No. 4. 



Contracts made and pending during 

Contracts relating to the 



1. 

Number 

of 
Gontraet. 



1 
3 
3 



127 » 
1281 
129^ 



130^ 



131» 



1321 



135 



8 



9 



137* 



140 



2. 

WORK. 



425 tona of ooal for Alewife 
Brook pumping station. 

1,200 tons of ooal for Charka* 
town pumping station. 

5,700 tons of ooal: — 
2,700 tons of coal for Deer 

Island pumping station. 
3,000 tons of ooal for East 

Boston pumping station. 

Cast-iron pipes and epeoial 
castings for Section 1, Deer 
Islana outfall extension. 
North Metropolitan System, 
Deer Island, Boston Harbor. 

Section lA Deer Island outfall 
extension, temnwary out- 
fall sewer, Nortn Metropoli- 
tan System, Deer Island, 
Boston Harbor. 

Section 19, Reconstruction in 
new location of Maiden 
River siphon. North Met- 
ropolitan System in Everett 
and Medford. 

Section 1, Deer Island outfall 
extension. North Metropoli- 
tan System, Deer Island, 
Boston Harbor. 



Section 19, North Metropoli- 
tan Syston, removal of old 
Maiden River siphon, in Ev- 
erett and Medford. 

6,900 tons of coal: — 
2,700 tons for Deer Island 

fiumping station. 
tons for East Boston 
pumping station. 
1,200 tons for Charlestown 
pumping station. 



t. 

Num- 
ber of 
Bids. 



2 
3 



5 



3 



2 
2 

2 



Amount or Bid. 



Noctto 
Lowest. 



5. 

Lowest. 



$4.58 per 

ton. 
$4.47 per 

ton. 

$18,160 00 



44,358 75 



29,110 00 



02.612 00 



8.000 00 



$6.02 per 

ton. 
$6.84 per 

ton. 
$6.84 per 

ton. 



$5.15 per 
ton.* 

$4.53 per 
ton.» 



$4.20 per 

ton.* 
$4.20 per 

ton.* 

$16,735 00> 



48.370 00> 



26,000 00> 



38.980 00* 



6,758 00* 



$5.90 per 
ton.* 

$6.65 per 
ton.* 

$6.75 per 
ton.* 



ContracUM*. 



Locke Coal Company, 
Maiden. 

Metropolitan Coal 
Company, Boston. 



New England Coal A 
Coke Company, Boa- 
ton. 



United States Cast 
Iron Hpe and Foun- 
dry Co., Philadel- 
pma, Fenn. 



Qeorge M. Bryne, 
ton. 



George M. Bryne, 
ton. 



R^ H. Beattie, Inc., 
Fall River. 



Boston Dredging Com- 
pany, Boston. 



New Exigland Coal and 
Coke Company, Boa- 
ton. 



1 Contract completed. 
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Appendix No. 4. 



THE Yeab 1916 — Sewerage Works. 
North Metropolitan System. 



7. 



Date of Con- 
tract. 



Date of 

Completion 

of Work. 



Prices of Principal Items of Contracts 
made in 1916. 



10. 

Value of 

Work done 

Dee. 31, 

1016. 



June 10, 1916 



June 10, 1915 



June 11, 1915 



Aug. 27, 1915 



Oct. 11, 1916 



Nov. 16, 1916 



April 22, 1916 



June 30, 1916 



June U, 1916 



July 1, 1916 



July 1, 1916 



July 1, 1916 



June 30, 1916 



Nov. 6, 1916 



May 27, 1916 



Sept. 26, 1916 



For earth excavation, laying and refilling in trench in 
the bed of the harbor for 84-inch to 48-inch cast- 
iron pipes, 182 per lin. ft.; for fumidung and plao- 
ing quarry-faced dimension granite at outlet. Sta- 
tion 2+68 to Station 3+22. 18.40 per ton of 2,000 
pounds; for furnishing ana placing stone reinforo- 
ing and gravel or broken stone refillmg under stone- 
work at outlets. Station' 1+90 to Station 3+30, 
16.20 per ton of 2,000 pounds ; for changes at existing 
outlet and conneotk>n to sewer, the Tump sum <» 
11,100. 

For removing old Maiden Rivw masonry siphon and 
head house (on Everett side), including im pilework 
foundation indicated on plans, and disposing of 
material, the lump sum of 16,768. 

$6.90 per ton of 2,240 pounds delivered in bins at Deer 

Island pumping station. 
16.66 per ton of 2,240 pounds delivered in bins at East 

Boston pumping station. 
$6.75 per ton of 2,240 pounds delivered in bins at 

Charleetown pumping station. 



12,163 24 

6,428 89 

22,466 10 



17,246 98 



44,367 26 



26,039 86 



24,16&20 



1 
2 
3 



6,960 00 



16,288 83 



8 



9 



s Contract based upon this bid. 
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ConlracU r dating to the 



1. 

Number 

of 
Ck>ntnu3t. 



2. 



WORK. 



8 

4 

6 



8 



10 
11 



128 > 

1241 

1251 
1261 
127» 
183 

1841 

186 

188 

141 
148 



Section 106, High-level sewer* 
WeUesky extension, South 
Metropolitan Syston in 
Needham and WeUesIey. 



Section 105, High-level 
Wdkeley extension, South 
Metropolitan System in 
Needham. 

450 tons of coal for Quinoy 
pumping station. 

2,300 tons of coal for Ward 
Street pumping station. 

550 tons of coal for Nut Isbuid 
screen-house. 

Section 104, High«4evel sewer, 
WeUesley extension. South 
Metropolitan System in 
Needham. 

Section 108, High-level sewer, 
WeUesley extension. South 
Metropolitan System in 
Needham. 

Two vertical fire tube boilers 
for Ward Street pumping 
station. 



Section 08, High-level sewer, 
WeUesley extension. South 
MetroDMitan System in 
West Boxbury and Dedham. 

2,500 tons of coal for Ward 
Street pumping station. 

Section 102, High-level sewer, 
WeUesley extension, South 
Metropolitan System in 
Needham. 



Num- 
ber of 
Bids. 



2 
2 
1 
8 

12 



1 
8 



Amount of Bid. 



Next to 
Lowest. 



5. 

Lowest. 



837,651 00 



87,272 50 



85.20 per 
ton. 

85.06 per 
ton. 



864,272 50 



85,312 00 



12,300 00 



70,040 00 



66,203 40 



827,012 50* 



20,665 OOs 



84.00 per 
ton.s 

84.08 per 
ton.* 

84.75 per 
ton.* 

850.065 00* 



84,011 00* 



0.160 00* 



54,680 00* 



85.63 per 
ton.* 

862,041 75* 



Contractor. 



Hugh IsTawn Contract- 
ing Company. Bos- 
ton. 



Hugh Nawn Contract- 
ing C<nnpany. Boe- 
ton. 



Frost Coal Company. 
Boston. 



S 



Urnks Coal Company. 
Boston. 



MetropoUtan Coal 
Company, Boston. 

Bay State Dredging 
and Contracting 
Company. Boston. 



Bruno and Petitti. 
Boston. 



D. M. DiUon Steam 
BoUer Works, Fitch- 
burg. 



Thomas Rumo & Co., 
Boeton. 



Staples Coal Company, 
Boston. 

Bruno A Petitti, Bos- 
ton. 



1 Contract completed. 
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Sauih Metropolitan System. 



T. 



Date of Con- 
tract. 



Dat«of 

Conipletion 

of Work. 



Prices of Prinoipal Items of Contracts 
made in 1916. 



10. 

. Value of 
Work done 
Dee. 81, 
1016. 



July 29, 1915 

July 29. 1915 

June 9, 1915 

June 9, 1915 

June 10, 1915 

Deo. 22, 1915 

Dee. 22, 1915 

Kay 20, 1910 

July 13, 1910 

June 14, 1910 

Oet. 2, 1910 



ICaroh 4, 1916 



Feb. 19, 1916 



July 1, 1916 



July 1, 1916 



July 1, 1916 



Dec. 12, 1916 



Furnish and erect, ready for connection in the boiler 
room, on foundations furnished by the Board, two 
vertical fire tube boilers of 175 H.P. with worUng 
ptesiure of 150 lbs. per square inch. 

Work a b andoned by the Contnustor before any portion 
was oompleted. Work provided for is now being 
eompleted in accordance with the qDcdfieations by 
Qeo. H. Bryne. 

15.08 per ton of 2,240 pounds delivered in bins at Ward 
Street pumping station. 

For earth euavation and refilling in trench and em- 
bankment for 27-in. by 80-in. conerete sewer, 14.25 
per lin. ft.; for Portland cement brick mMaonty in 
manholns and special structures, $18 per ou. yd.; 
for Portland cement concrete masonry in trendi 
and special structures, 08.25 per cu. 3rd.; for spruce 
piles m tranch in place, 0O.M per lin. ft.; for rock 
excavation in trench, 04 per cu. 3rd. 



085,482 26 
86,955 84 

1,879 55 
10,587 11 

2,024 46 
54,644 09 

86,674 97 



1,094 75 

8.416 89 
15,518 50 



8 

4 
5 
6 



8 

9 

10 
11 



* Contract based upon this bid. 
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CONTRACra HADE AND PENSINO DITBma THE YeAB 1916 — SeWXBAOE WoBKS 

— Condvded. 

Summary of Contracts. 



Value of 

Work done Dec. 

81, 1916. 



North MetropoUtan System, 9 oontnets, 

South Heinqnlitaii SyBt«n, 11 oontraota 

Total of 20 eontracts made and pending durinc the year 1916, 



• * 



1165.104 94 
197,723 42 



1862,827 76 



I 
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Appendix No. 5. 



FINANCIAL STATEMENT PRESENTED TO THE GENERAL COURT 

ON JANUARY 16, 1917. 

The Metropolitan Water and Sewerage Board respectfully pre- 
sents the following abstract of the account of its receipts, expendi- 
tures, disbursements, assets and liabilities for the year ending 
November 30, 1916, together with recommendations for legislation 
which it deems desirable, in accordance with the provisions of chap- 
ter 235 of the Acts of the year 1906. 



Metropolitan Water Works. 
Construction. ' 

The loans authorized for expenditures under the Metropolitan 
Water acts, the receipts which are added to the loan fund, the ex- 
penditures for the construction and acquisition of works, and the 
balance available on December 1, 1916, have been as follows: — 

Loans authorized under Metropolitan Water acts, . $42,798,000 00 

Receipt from town of Swampscott for admission to Metropolitan 

Water District, paid into Loan Fund (St. 1909, c. 320), . 90,000 00 

Receipts from the sales of property which are placed to the 
credit of the Metropolitan Water Loan Fund: — 
For the y^r ending November 30, 1916, $6,894 43 

For the period prior to December 1, 1915, . 244,703 38 



Amoimt approved for payment by the Board out of the 
Metropolitan Water Loan Fund: — 
For the year ending November 30, 1916, . $115,913 25 
For the period prior to December 1, 1915, 42,795,989 89 



250,597 81 
$43,138,597 81 



42,911,903 14 
Balance December 1, 1916, $226,694 67 

The amount of the Metropolitan Water Loan bonds issued at the 
end of the fiscal year was $42,602,000, bonds to the amount of 
$66,000 having been issued during the year. Of the total amount 
issued, $41,398,000 were sinking fund bonds, and the remainder, 
amounting to $1,204,000, were issued as serial bonds. 
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At the end of the year the amount of the outstanding bonds was 
$42,530^000, as bonds issued on the serial payment plan to the amount 
of $72,000 had been paid. During the fiscal year $30,000 in serial 
bonds has been paid. 

The Metropolitan Water Loan Sinking Fund amounted on Decem- 
ber 1, 1916, to $13,268,199.36, an increase during the year of 
$776,954.11. 

The net debt on December 1, 1916, was $29,261,800.64, a decrease 
during the fiscal year of $740,954.11. 

MairdeMOice, 

Amount appropriated for the maintenance and oper- 
ation of works, for the year ending November 30, 
1916, $480,850 GO 

Special appropriation for protection of water supply 
in aqueducts (1911) remaining, .... 9,930 60 

Special appropriations for protection and improve- 
ment of the water supply (1912 and 1913) remain- 
ing, 4,588 31 

Receipts credited to this fund for the year ending 

November 30, 1916, 46,011 06 

, $541,379 97 

Amount approved by Board for maintenance and operation of 
works during the year ending November 30, 1916, 457,278 88 

Balance December 1, 1916, $84,10109 

This balance includes the sum of $9,930.60, the amount remaining 
unexpended of the special appropriation for the protection - of the 
water supply in aqueducts, and the sums of $2,713.93, the amount 
remaining unexpended of the special appropriation in 1912, and 
$66.20 of the special appropriation in 1913 and $18,675 of the appro- 
priation in 1916 for the protection and improvement of the water 
supply. 

The Board has also received during the year ending November 30, 
1916, $46,011.06 from rentals, the sale of land, land products and 
power and from other proceeds from the operations of the Board, 
which, according to section 18 of the Metropolitan Water Act, are 
applied by the Treasurer of the Commonwealth to the payment of 
interest on the Metropolitan Water Loan, to sinking fund require- 
ments, and expenses of maintenance and operation of works, in 
reduction of the amount to be assessed upon the Metropolitan Water 
District for the year. 
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Sums received from sales of water to municipalities not belonging 
to the District and to water companies, and from municipalities for 
admission to the District, have been applied as follows: — 

For the period prior to December 1, ld06, distributed to the cities 
'^ and towns of the District, as provided by section 3 of the Met- 

o! ropolitan Water Act, $219,865 65 

For the period beginning December 1, 1906, and prior to December 
1, 1915, applied to the Metropolitan Water Loan Sinking Fund, 
as provided by chapter 238 of the Acts of 1907, .... 65,644 88 
For the year begimiing December 1, 1915, and ending November 
30, 1916, applied to the Metropolitan Water Loan Sinking Fund, 
as provided by said last-named act, 7,021 19 

$292,531 72 

Metropolitan Sewerage Works. 

Construction. 

The loans authorized under the various acts of the Liegislature 
for the construction of the Metropolitan Sewerage Works, the re- 
ceipts which ate added to the proceeds of the loans, and the expendi- 
tures for construction, are given below, as follows: — 

North Metropolitan System 

Loans authorized for expenditures for construc- 
tion imder the various acts, including those for 
the Revere, Belmont and Maiden extensions. 
North System enlargements and extensions, \ 
New Mystic sewer. Deer Island outfall ex- 
tension, lowering sewer siphon under Maiden 
River, balance of appropriation under chapter 
76, Resolves of 1915, and for the Reading 

extension, $7,512,365 73 

Receipts from sales of real estate and from mis- 
cellaneous sources, which are placed to the 
credit of the North Metropolitan System: — 
For the year ending November 30,, 1916, . 132 10 

For the period prior to December 1, 1915, 85,516 79 

Amomit approved for payment by the Board ^ 
out of the Metropolitan Sewerage Loan Fund, 
North Sjrstem: — 
For the year ending November 30, 1916, . $124,901 38 

For the period prior to December 1, 1915, . 7,121,633 11 

$7,598,014 62 $7,246,534 49 
Balance December 1, 1916, $351,480 13 

^ The word *' Board " refers to the Metropolitan Sewerage Commiaaion and its sucoeMor, the Metro- 
politan Water and Sewerage Board. 
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South Metropolitan System. 

Loans authorized for expenditures for construc- 
tion under the various acts, applied to the con- 
struction of the Charles River valley sewer, ^ 
Neponset valley sewer, High-level sewer and 
extensions (including Wellesley branch), an 
additional appropriation authorized by chapter 
210, Generd Acts of 1915, and for additional 
Ward Street station pumping plant, . . $9,262,046 27 

Receipts for pmnping, sales of real estate and 
from miscellaneous sources, which are placed to 
the credit of the South Metropolitan S3rstem: — 
For the year ending November 30, 1916, . 37 16 

For the period prior to December 1, 1915, 19,064 25 

Amount approved by Board for payment as 
follows :-T- 
On account of the Charles River valley sewer, 1800,046 27 

On account of the Neponset valley sewer, . 911,531 46 

On account of the High-level sewer and ex- 
tensions: — 
For the year ending November 30, 1916, 172,806 30 

For the period prior to December 1, 1915, 7,211,599 37 



$9,281,147 68 $9,095,983 40 
Balance December 1, 1916, $185,164 28 

The amount of the Metropolitan Sewerage Loan bonds issued at 
the end of the fiscal year was $16,436,412, bonds to the amount of 
$425,000 having been issued during the year. Of the total amount 
issued, $15,440,912 were sinking fund bonds, and the remainder, 
amounting to $995,500, were serial bonds. 

At the end of the year the amount of the outstanding bonds was 
$16,377,912, as bonds issued on the serial payment plan to the amount 
of $29,500 had been paid during the year, $58,500 having been paid 
to December 1, 1916. 

Of the total amount outstanding at the end of the year, $7,155,000 
was issued for the North Metropolitan System and $9,222,912 for 
the South Metropolitan System. The Metropolitan Sewerage Loan 
Sinking Fund amounted on December 1, 1916, to $3,604,657.27, of 
which $2,284,055.75 was on account of the North Metropolitan 
System and $1,320,601.52 was on account of the South Metro- 
politan System, an increase during the year of $313,677.81. 
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The net debt on December 1, 1916, was $12,773,254.73, an in- 
crease of $81,822.19. 

Included in the above figures for the North Metropolitan System 
is $640,500 in serial bonds, of which $48,500 has been paid, and 
$355,000 for the South Metropolitan System, of which $10,000 has 
been paid. 

Maintenance. 

North Metropolitan System, 

Appropriated for the year ending November 30, 1916, . . $180,000 00 
Eeceipts from pumping and from other sources, which are retiuned 
to the appropriation: — 
For the year ending November 30, 1916, 1,947 73 

$181,947 73 
Amomit approved for pajrment by the Board: — 

For the year ending November 30, 1916, 178,310 72 

Balance December 1, 1916, $3,637 01 

South Metropolitan System. 

Appropriated for the year^nding November 30, 1916, . . $115,000 00 
Receipts from sales of property and for pumping, which are re- 
turned to the appropriation: — 
For the year ending November 30, 1916, 525 57 

$115,525 57 
Amount approved for payment by the Board: — 

For the year ending November 30, 1916, 115,320 12 

Balance December 1, 1916, $205 45 
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Appendix No. 6. 



LEGISLATION OF THE YEAR 1916 AFFECTING THE 
METROPOLITAN WATER AND SEWERAGE BOARD. 



in 

salary of 
oertain State 

rettrioted. 



Oeneral ActSi 1916. 

Chaftbb 2. 

An Act bestrictinq increases in salary of certain 

STATE employees. 

Be it enacted, etc., as follows: 

Section 1. Without the consent and approval of the 
governor and council it shall be unlawful for any head of a 
department or other officer of the commonwealth to increase 
the salary of any employee under his direction who is receiv- 
ing an annual salary of one thousand dollars or more, 
notwithstanding any act heretofore passed authorizing such 
an increase. 

Section 2. This act shall take effect upon its passage. 
{Approved February 7, 1916, 



1909, 514. 1 113, 
amended. 



State board of 
labor and indus- 
tiies to proseouta 
violations of 
law providing 
for weekly pay- 
ment of waces. 



Chafteb 14. 

An Act relative to prosecutions under the law 
providing for weekly payment of wages. 

Be it evicted, etc., as follows: 

Section one hundred and thirteen of chapter five hundred 
and fourteen of the acts of the year nineteen hundred and 
nine is hereby amended by striking out the words "The 
chief of the district police or an inspector of factories and 
public buildings", in the first and second lines, and inserting 
in place thereof the words : — The state board of labor and 
industries, — and by striking out the words "thirty days", 
in the fifth line, and inserting in place thereof the words: — 
three months, — so as to read as follows: — Section 113. 
The state board of labor and industries may make a com- 
plaint against any person for a violation of the provisions of 
the preceding section. Complaints for such violation shall 
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be made within three months after the date thereof, and, on 
the trial, no defence for failure to pay as required, other 
than the attachment of such wages by the trustee process 
or a valid assignment thereof or a valid set-ofiF against the 
same, or the absence of the employee from his regular place 
of labor at the time of payment, or an actual tender to such 
employee at the time of payment of the wages so earned by 
him, shall be valid. The defendant shall not set up as a 
defence a payment of wages after the bringing of the com- 
plaint. An assignment of future wages which are payable 
weekly under the provisions of this act shall not be valid if 
made to the person from whom such wages are to become 
due or to any person on his behalf or if made or procured 
to be made to another person for the purpose of relieving 
the employer from the obligation to pay weekly. The word 
"person" in this section shall include the corporations, con- 
tractors, persons and partnerships described in the preceding 
section. [Approved February 25, 1916, 



Chaptbb 90. 

An Act to provide for compensatinq injured em- 
ployees WHO ARE incapacitated FOR MORE THAN 
TEN DAYS. 

Be it enacted, etc, as follows: 

Section 1. Part II of chapter seven hundred and fifty- imi, 76i. Part 
one of the. acts of the year nineteen hundred and eleven, amancled. * 
and acts in amendment thereof, is hereby amended by 
striking out section four and inserting in place thereof the 
following: — Section 4- No compensation shall be paid p^^PJ^^S******' 
under this act for any injury which does not incapacitate i*"*^^^???*^ 
the employee for a period of at least ten days from earning *or mare than 
full wages, but if incapacity extends beyond the period of 
ten days, compensation shall begin on the eleventh day 
after the injury. When compensation shall have begun, it 
shall not be discontinued except with the written assent of 
the employee or the approval of the board, or a member 
thereof: provided, however, that such compensation shall be ivoviao. 
paid in accordance with section ten of Pfirt II of said chap- 
ter seven hundred and fifty-one, as amended by section five 
of chapter seven hundred and eight of the acts of the year 
nineteen hundred and fourteen, if the employee in fact 
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earns wages at any time after the original agreement is 
ffled. 
^e of taidng SECTION 2. This act shall take effect on the first day of 
January in the year nineteen hundred and seventeen. 
[Approved March 31, 1916. 



Metropolitan 
water and 
■ewerage board 
may install 
pumpinsengine^ 
ete., at Ward 
Stiieet pumping 
station. 

Metropolitan 
Sewerage Loan. 



Certain pro- 
visions m law 
to apply. 



Chaftbb 93. 

An Act to authorize the metropolitan water and 
sewerage board to make improvements at the 
ward street pumping station in the city of 

BOSTON. 

Be it enacted, etc., as follows: 

Section 1. The metropolitan water and sewerage board 
is hereby authorized to install a pumping engine and two 
boilers and the necessary connections at the Ward street 
pumping station in the city of Boston. 

Section 2. To meet the expenses incurred under the pro- 
visions of this act the treasurer and receiver general shall 
issue from time to time, in the name and behalf of the com- 
monwealth and under its seal, and in addition to the amount 
of such bonds heretofore authorized for the construction of 
the south metropolitan sewerage works, bonds designated 
on the face thereof. Metropolitan Sewerage Loan, to an 
amount not exceeding forty thousand dollars. 

Section 3. The provisions of chapter four hundred and 
twenty-four of the acts of the year eighteen hundred and 
ninety-nine, and of all acts in amendment thereof and in 
addition thereto, shall apply, so far as applicable, to the in- 
debtedness authorized by this act and to all proceedings 
hereunder. 

Section 4. This act shall take eflFect upon its passage. 
[Approved April 3, 1916, 



Dudley pond 
in Waylimd 
excluded from 
metropolitan 
water system. 



Chaptibb 94. 

An Act to exclude dudley pond in the town of way- 
land FROM the metropolitan WATER SYSTEM. 

Be it enacted, etc., as follows: 

Section 1. The metropolitan water and sewerage board 
may close and terminate the existing connection between 
Lake Cochituate and Dudley pond in the town of Wayland, 
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and may transfer and release to said town all interest in 
and control over the waters of said pond. Thereafter Dud- 
ley pond shall not be used as a source of water supply by 
the metropolitan water district or by any city or town, nor 
shall it be allowed to overflow into Lake Cochituate or be 
connected with the water supply of said district or of any 
city or town, and the pond shall be subject to the control 
and regulation of the town of Wayland which is hereby 
authorized to impose penalties for the violation of any 
regulations made by said town in respect to the said pond. 
Section 2. This act shall take effect upon its passage. 
[Approved April 3, 1916. 



Chaftbb 96. 

An Act to authobize the metbopolitan pabk commis- 
sion TO PBOVIDE FOB THE DISPOSAL OF SEWAGE FBOM 
THE BIVEBSIDE BECBEATION GBOUNDS. 

Be it enacted, etc., as follows: 

Section 1. The metropolitan park commission is author- Dispoeaiof 
ized to connect the sewerage system of the Riverside recrea- ^eSyendd* 
tion grounds, so-called, situated on the westerly side of fiounds. 
Charles river in the town of Weston, with the sewerage sys- 
tem of the city of Newton, at such point and upon such 
terms as may be agreed upon by said commission and city. 
All sewage so received may be discharged into the south 
inetropolitan sewerage system, provided that the terms 
aforesaid are approved by the metropolitan water and sew- 
erage board, and that such further provisions as the said 
board may deem necessary or proper are complied with. 

Section 2. This act shall take effect upon its passage. 
[Approved April 3, 1916. 



Chaftbb 100. 

An Act to permit owners of certain land in needham 
to connect the same with the main trtjnk sewer 
of the south metropolitan sewerage system. 

Be it enacted, etc., as follows: 

Section 1. The metropolitan water and sewerage board ^SS^iSnciin 
may, upon such terms and conditions as said board may JJ^^J^^^ 
determine, permit the owners of land in the town of Need- ^^^^^^ 
ham, through which passes the main trunk sewer provided era«o system. 
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Z' 



for by chapter three hundred and forty-three of the acts of 
the year nineteen hundred and fourteen, to connect by pri- 
vate drains with said sewer, and thereby to discharge their 
sewage into the south metropolitan sewerage system. The 
said board may also determine whether said owners shall 
pay for said privilege and, if so, the amount and time of 
payment. If payment is required it shall be made to said 
board and applied to the maintenance and operation of the 
south metropolitan sewerage system. Such payment shall 
cease upon the admission of the town of Needham into the 
south metropolitan sewerage district. 

Section 2. This act shall take effect upon its passage. 
[Approved April 4» 1916. 



Town of Read- 
ing added to 
north metro- 
politan sew- 
erase district. 



Outlet to be 
provided at 
Reading town 
line. 



The metropol- 
itan water and 
sewerage board 
to exercise 



Chaptss 169. 

An Act to provide for the addition of the town of 
reading to the north metropolitan sewerage 
district, 

Be it enadedy etc., as follows: 

Section 1. The territory comprising the town of Reading 
is hereby added to the north metropolitan sewerage district 
created by chapter four hundred and thirty-nine of the acts 
of the year eighteen hundred and eighty-nine and acts in 
amendment thereof and in addition thereto. In becoming 
a part of said district, said addition shall be subject to the 
provisions and shall conform to the requirements of the said 
acts, except as is otherwise provided herein. Any authority 
granted to other municipalities by said acts is hereby also 
vested in the town of Reading in common with such other 
municipalities. 

Section 2. The metropolitan water and sewerage board 
shall provide an outlet at the Reading town line in or near 
Brook street for the sewage of said town, and, acting on 
behalf of the commonwealth shall construct a main trunk 
sewer or sewers through such parts of the towns of Wake- 
field and Stoneham and the city of Woburn from the Read- 
ing town line to such point in the north metropolitan 
system as said board may determine to be necessary in order 
to connect with a main trunk sewer in the Mystic valley. 

Section 3. In providing said outlet and in receiving 
sewage from said town, and in any action in relation thereto. 
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and for the purpose of taking, constructing and maintain- gj^" "^ 
ing such additional main lines of sewers, the metropoli- 
tan water and sewerage board, acting on behalf of the 
commonwealth, shall have and exercise all the authority 
conferred upon it by said chapter four hundred and thirty- 
nine, and by chapter one hundred and sixty-eight of the 
acts of the year nineteen hundred and one and by acts in 
amendment thereof and in addition thereto; and all the 
provisions of said acts are made applicable to the additional 
construction, maintenance and operation hereby authorized 
except as is otherwise provided herein. 

Section 4. To meet the expenses incurred under the MetropoUtan 
provisions of this act, the treasurer of the commonwealth ^"*** 
shall from time to time issue in the name and behalf of the 
commonwealth and under its seal, bonds, designated on the 
face thereof. Metropolitan Sewerage Loan, for a term not 
exceeding forty years, to an amount not exceeding two hun- 
dred and eighty-five thousand dollars in addition to the 
amount of such bonds heretofore authorized for the con- 
struction of the north metropolitan sewerage works. The Certain 
provisions of chapter four hundred and thirty-nine of the ES^^j^piy. 
acts of the year eighteen hundred and eighty-nine and chap- 
ter four hundred and twenty-four of the acts of the year 
eighteen hundred and ninety-eight, and all acts in amend- 
ment thereof and in addition thereto shall, so far as they 
are applicable, apply to the indebtedness authorized by this 
act. 

Section 5. The interest and sinking fund requirements interest, etc., 
on account of the moneys expended in constructing that tioneSl^eto? 
part of the sewerage system provided for in this act, and 
the cost of the maintenance and operation thereof, shall be 
deemed to be, and shall be paid as, a part of the interest, 
sinking fund requirements and costs specified in said chap- 
ter four hundred and thirty-nine of the acts of the year 
eighteen hundred and eighty-nine and acts in amendment 
thereof and in addition thereto, and shall be apportioned, 
assessed and collected in the manner provided by that chap- 
ter and acts in amendment thereof and in addition thereto 
except as is otherwise provided herein. The town of 
Reading shall, in addition to the yearly payment of the share of in- 
assessment above provided for, pay into the treasury of sinking fund 
the commonwealth for the sinking fund of the north metro- to be paid by 
politan sewerage district the sum of thirty-five thousand 
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dollars, as follows: — one fifth of the said amount shall be 
added to the yearly sum payable by said town on account 
of its share of the interest and sinking fund requirements of 
the district for the succeeding five years. No assessment on 
account of maintenance requirements of the north metropol- 
itan sewerage district shall be made upon said town until 
the calendar year in which its sewers shall be connected 
with the north metropolitan system as herein provided. 

Section 6. This act shall take full effect when accepted 
by vote of a majority of the legal voters of the town of 
Reading present and voting thereon at a meeting called for 
the purpose. [Approved April 26 y 1916. 
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Chaftbr 172. 

An Act to authorize the metropolitan water and sew- 
erage BOARD TO MAKE CERTAIN IMPROVEMENTS IN THE 
METROPOLITAN WATER SYSTEM. 

Be it enacted, etc., as follows: 

Section 1. The metropolitan water and sewerage board 
is hereby authorized to construct a line for the transmission 
of electricity between the power station at the Wachusett 
Dam in Clinton and the power station at the Sudbury Dam 
in Southborough; to relocate and connect meters for the 
measuring of water supplied through the low service to the 
metropolitan water district; to construct a 12-inch pipe line 
in Poplar street. West Roxbury, and under the Neponset 
river; and to install a new pumping engine at the Arlington 
pumping station. 

Section 2. To meet the expenses incurred under the 
provisions of this act, the treasurer and receiver general 
shall issue from time to time upon the request of said board, 
bonds in the name and behalf of the commonwealth desig- 
nated on the face thereof, Metropolitan Waiter Loan, Act of 
1916, to an amount not exceeding one hundred and fifty 
thousand dollars, to be taken from the unexpended balance 
of one hundred and ninety-six thousand dollars appropri- 
ated by chapter six hundred and ninety-four of the acts of 
the year nineteen hundred and twelve; and the provisions 
of chapter four hundred and eighty-eight of the acts of the 
year eighteen hundred and ninety-five and acts in amend- 
ment thereof and in addition thereto, shall, so far as appli- 
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cable^ apply to the indebtedness and proceedings authorized 
by this act. 

Section 3. This act shall take effect upon its passage. 
[Approved May 3, 1916, 



Chafteb 240. 

An Act relative to the hours of labor op pubuc em- 
ployees AND PERSONS EMPLOYED ON PUBLIC WORKS. 

Be it enctded, etc, as follows: 

Section 1. Section one of chapter four hundred and JJJ^JJ^ * ^' 
ninety-four of the acts of the year nineteen hundred and 
eleven is hereby amended by inserting after the word 
"day", in the tenth line, the words: — and to forty-eight 
hours in any one week, — and by inserting after the word 
"day**, in the seventeenth line, the words: — or more than 
forty-eight hours in any one week, — so as to read as fol- 
lows: — Section 1. The service of all laborers, workmen and S^^^J^J^*^ 
mechanics, now or hereafter employed by the common- em^yeeeand 
wealth or by any county therein or by any city or town g^^J^rki 
which has accepted the provisions of section twenty of ^*^ 
chapter one hundred and six of the Revised Laws, or of 
section forty-two of chapter five hundred and fourteen of 
the acts of the year nineteen hundred and nine, or by any 
contractor or sub-contractor for or upon any public works 
of the commonwealth or of any county therein or of any 
such city or town, is hereby restricted to eight hours in any 
one calendar day, and to forty-eight hours in any one week, 
and it shall be unlawful for any officer of the commonwealth 
or of any county therein, or of any such city or town, or for 
any such contractor or sub-contractor or other person whose 
duty it shall be to employ, direct or control the service of 
such laborers, workmen or mechanics to require or permit 
any such laborer, workman or mechanic to work more than 
eight hours in any one calendar day, or more than forty- 
eight hours in any one week, except in cases of extraordi- 
nary emergency. Danger to property, life, public safety or "Extraordinary 
public health only shall be considered cases of extraordinary term^^eJ. 
emergency within the meaning of this section. In cases 
where a Saturday half holiday is given the hours of labor 
upon the other working days of the week may be increased 
sufficiently to make a total of forty-eight hours for the 
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week's work. Threat of loss of employment or to obstruct 
or prevent the obtaining of employment or to refrain from 
employing in the future, shall each be considered to be 
" requiring '^ within the meaning of this section. Engineers 
shall be regarded as mechanics within the meaning of this act. 

iSindS.**' Section 2. Section four of chapter four hundred and 
ninety-four of the acts of the year nineteen hundred and 
eleven is hereby amended by adding at the end thereof the 
following: — nor to persons employed by the trustees of the 
Massachusetts nautical school, on boats maintained by 
the district police for the enforcement of certain laws in the 
waters of the commonwealth, or in connection with the care 
and maintenance of state armories, — so as to read as f ol- 

goJ^Jj^pJy lows: — Section 4- This act shall not apply to the prepa- 
ration, printing, shipment and delivery of ballots to be used 
at a caucus, primary, state, city or town election, nor during 
the sessions of the general court to persons employed in 
legblative printing or binding; nor shall it apply at any 
time to persons employed in any state, county or municipal 
institution, on a farm, or in the care of the grounds, in the 
stable, in the domestic or kitchen and dining room service or 
in store rooms or offices, nor to persons employed by the 
trustees of the Massachusetts nautical school, on boats 
maintained by the district police for the enforcement of cer- 
tain laws in the waters of the commonwealth, or in connec- 
tion with the care and maintenance of state armories. 

TwM of taking SECTION 3. This act shall take effect on the first day of 

effect. . . •^ 

Proviao. July, nineteen hundred and sixteen: provided, however, that 

the provisions of section one shall not take effect in any 
city until accepted by vote of the city council, approved by 
the mayor, or by vote of the commission in any city under 
a commission form of government, nor in any town until 
accepted by the voters thereof at an annual meeting or at 
a special meeting called for the purpose. [Approved May 20^ 
1916. 

Chaftbb 261. 

An Act relative to the bischabge and substitution op 

BONDS given to THE COMMONWEALTH. 

Be it enacted, etc., as follows: 

SSBtitution^of Section 1. Bonds or other security given to the com- 
bonds given to mon Wealth to sccure the performance of Contracts for the 

tne conuQon- '- 

wealth. construction or repair of public buildings or other public 
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works, or given in accordance with section seventy-seven of 
chapter six of the Revised Laws, may be discharged or re- 
leased by the governor, with the advice and consent of the 
council, upon such ^ terms as may be deemed expedient, 
after the expiration of sixty-five days from the time of the 
completion of the work contracted to be done: provided, p*ov»>. 
that no claim filed under the provisions of section seventy- 
seven of chapter six of the Revised Laws is pending; and 
new bonds or other security in substitution therefor may be 
taken by the governor, with like advice and consent. 

Section 2. This act shall take effect upon its passage. 
[Approved May 24, 1916, 



Chaptbb 258. 

An Act relative to a half holiday for laborers and 
mechanics of the metropolitan water and sewer- 
age board and the metropolitan park commission. * 

Be it enacted, etc, as follows: 

Section one of chapter five hundred and twenty-eight of wi2, 538, § i, 

, V o ji^^^ amended. 

the acts of the year nineteen hundred and twelve, as 
amended by chapter four hundred and fifty-five of the acts 
of the year nineteen hundred and fourteen, is hereby further 
amended by striking out the word "permanent", in the first 
and thirteenth lines, respectively; and also by striking out 
the words "during the months of April, May, June, July, 
August and September", in the seventh and eighth lines, 
so as to read as follows: — Section 1. Laborers and me- HaifhoUdayi 
chanics in the service of the metropolitan water and sewer- ^., of met^ 
age board or tiie metropolitan park commission, except 3XSf" 
those employed in the pumping stations of the metropolitan metrop^tan 
water and sewerage board and at the bath houses under the ^tonf^" 
control of the metropolitan park commission, shall be given 
a half holiday each week without loss of pay, and, if prac- 
ticable, the half holiday shall be on Saturday. If, how- 
ever, the public service so requires, the metropolitan park 
commission and the metropolitan water and sewerage board 
may at any time during the year give to the laborers and 
mechanics in their service, in lieu of the said half holidays, 
days off duty without loss of pay equivalent in time to the 
half holidays which would otherwise be given under this 
act. [Approved May 24, 1916. 
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Special Acts» 1916. 

Chaptbb 167. 

An Act making an appropriation for the maintenance 

AND operation OF THE NORTH METROPOLITAN SEWER- 
AGE SYSTEM. 

Be it enacted, etc,, as follows: 

Section 1. A sum not exceeding one hundred and eighty 
thousand dollars is hereby appropriated, to be paid out of 
the North Metropolitan Sewerage System Maintenance 
Fund, for the maintenance and operation of a system of 
sewage disposal for the cities included in what is known as 
the north metropolitan sewerage system, during the fiscal 
year ending on the thirtieth day of November, nineteen 
hundred and sixteen. 

Section 2. This act shall take effect upon its passage. 
[Approved March 8, 1916, 
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Chaptkr 168. 

An Act making an appropriation for the maintenance 

AND operation OF THE SOUTH METROPOLITAN SEWER- 
AGE SYSTEM. 

Be it enacted, etc., as follows: 

Section 1. A sum not exceeding one hundred and fif- 
teen thousand dollars is hereby appropriated, to be paid out 
of the South Metropolitan Sewerage System Maintenance 
Fund, for the cost of maintenance and operation of the 
south metropolitan sewerage system, comprising a part of 
Boston, the cities of Newton and Waltham and the towns 
of Brookline, Watertown, Dedham and Milton, during the 
fiscal year ending on the thirtieth day of November, nine- 
teen hundred and sixteen. 

Section 2. This act shall take effect upon its passage. 
[Approved March 8, 1916. 
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Chapter 198. 

An Act making an appropriation for the maintenance 

# 

AND operation OF THE METROPOLITAN WATER SYSTEM. 

Be it enacted, etc., as foUowa: 

Section 1. A sum not exceeding four hundred eighty MetropoUtan 
thousand eight hundred and fifty dollars is hereby appro- maintenanoe. 
priated, to be paid out of the Metropolitan Water Main- 
tenance Fund, for the maintenance and operation of the 
metropolitan water system for the cities and towns in what 
is known as the metropolitan water district, during the 
fiscal year ending on the thirtieth day of November, nine- 
teen hundred and sixteen: provided, that of the said sum Ptoviw. 
twenty thousand dollars shall be reserved for the protection 
and improvement of water supplies by the purchase of land 
or otherwise. 

Section 2. This act shall take effect upon its passage. 
[Approved March 21, 1916. 
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